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I uif DE^OGK, th^ Uiq4ity of which this volume is the 
result, ^ft»3i: reading the recent work of M. de Candolle,* 
in which he analyzes the salient events in the history of 
two hundred scientific men who have lived during the 
past two centuries, deducing therefrom many curious 
conclusions which well repay the attention of thought- 
ful readers. It so happened that I myself had been 
leisurely engaged on a parallel but more extended in- 
vestigation — namely, as regards men of ability of all 
descriptions, with the view of supplementing at some 

* "Histoire des Sciences et des Savants depuis deux SiScles." 
Par Alphonse de Candolle. Corr. Inst. Acad. Sc. de Paris, etc. 
Gen6ye, 1873. 
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future time my work on " Hereditary Geaius." "He " 
object of that book was to assert the clmms of ODe of 
wbat may be called the "prcSllideiits" ' of eminent' 
men, the importjuioe of which had been previouBly 
overlooked ; and I had yet to work out more fully its 
relative efficacy, as compared with those of education, 
tradition, fortune, opportunity, and much else. It was 
therefore with no ordinary interest that 1 studied M. 
do Candolle's work, findirfgjiflli^fiiviry.nfw- idea^.and 
much confirmation of mj 'cTwli'lDpinionff ;"al9ij 'liit a 
little criticism (supported, as \ p(iiceL*e;:b5'*yery im- 
perfect biographical evideiieeJ.yfC rily ;taijj1i^e4 views 
on heredity. I thought it besi lo" test ffie'viiae'of this 
dissent at once, by limiting my first publication to the 
some field as that on which M. de Candolle had worked 
— namely, to the history of men of science, and to 
investigate their sociology from wholly new, ample, 
and trustworthy materials. This I have done in the 
present volume ; and I am confident that one effect of 
tfae evidence here collected will be to stroiigthen the 



1 Or, " all thflt hud gnac to Ibc making of." The irord was sug- 
«l 10 me. 

■« Bisf be mode to a abort review by tne of H. dc Cns- 
h« furlnu/hlli/ ICawa, March, 1873. 
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utmost claims I ever made for the recognition of the 
importance of hereditary influence. 

A few of my results, and some of the evidence on 
which they were based, were given by me at a Friday 
evening lecture, February, 1874, before the Royal In- 
stitution. I have incorporated parts of that lecture into 
this volume, with emendations and large additions. 

It had been my wish to work up the materials I 
possess with much minuteness ; but some months of 
careful labor made it clear to me that they were not 
sufficient to bear a more strict or elaborate treatment 
than I have now given to them. 

The pleasant duty remains of acknowledging a debt 
to my friend, Mr. Herbert Spencer, for many helpful 
suggestions, and for his encouragement when I was plan- 
ning this work; and to reiterate my deep sense of 
gratitude to numerous correspondents, which I have ex- 
pressed elsewhere in the following pages. 

I may add, that four of the scientific men who re- 
plied to my questions have passed away since I began 
to write. Of these, two had sent me complete returns, 
namely, Prof. Phillips, the geologist, and Sir William 
Fairbairn, the engineer. As regards the other two — 
Sir Henry Holland, the physician, had published his 
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autobingniphy, but he gave me much help colloquially, 
and promised more ; and Sir Edmund, better known as 
Count Strzelccki, the Australian traveler and meteor- 
olt^st, furnished me with very suggestive infonnatioo, 
but too incomplete for statistioal use. 

FkANCIS G ALTON. 



P. S.— I hiive to apologize for some faults of style 
in the earlier pages, due to my not having had as full- 
an opportunity as I had counted upon of correcting that 
portion of the press. 

After I had sent the above to the printer, a friend 
happened to point out to me the following passage in 
the " Sartor Resartus " of Carlyle (book ii., ch. 2). It 
expresses sentiments so nearly akin to those which in- 
duced me to write this book, that I am glad to quote it ; 

"It is mwntttined bj IlelvetiQS and his Bet, thiit an infant 

of geoins is quite the tame as tmj other infant, only tliat oer- 

Tprisinplj favorable influences acoompany liim throngh 

'through childhood, and expand him, wliilu oth- 

•td, and continue dimoea. . . . With which 

^Ockb, ' I should as ioon a^Teu us nitli 
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this other — that an acorn might, hj favorable or unfavorable 
inflaences of soil and climate, be nursed into a cabbage, or the 
cabbage-seed into an oak. Nevertheless,' continues he, *• I, too, 
acknowledge the all-bnt omnipotence of early culture and 
nurture : hereby we have either a doddered dwarf bush, or a 
high-towering, wide-shadowing tree; either a sick yellow 
cabbage or an edible luxuriant green one. Of a truth, it is 
the duty of all men, especially of all philosophers, to note 
down with accuracy the characteristic circumstances of their 
education, what furthered, what hindered, what in any way 
modified it . . .' " 
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CHAPTER I . 



ANTECEDENTS. 



Object of Book — Definition of Man of Science — Data— Nature and 
Nurture— Race and Birthplace — Occupation of Parents and Poui- 
tion in Life — ^Physical Peculiarities of Parents — Primogeniture, 
etc — Fertility — Heredity — Pedigrees — Statistical Results. 

The intent of this book is to supply what may l)c 
termed a Natural History of the English Men of Sci- 
ence of the present day. It will describe their earliest 
antecedents, including the hereditary influences, the in- 
born qualities of their mind and body, the causes that 
first induced them to pursue science, the iniucation they 
received and their opinions on its merits. The advan- 
tages are great of confniing the investigation to men of 
our own period and nation. Our knowledge of them is 
more complete, and, where deficient, it may be supple- 
mented by further inquiry. They are subject to a moH- 
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'erate range of tJtuse inflaences vkidi hs«e the 
disturblDg power, and are tberefore well fitted for jtatis- 
tiuol investigation ; Iftstlj, the resolts ire mar ohtaiB mi 
of direct practical interest. The inqniiy b s raiapl»>. 
i^iited one at the best ; it is advantageous not to «Mii|ili-' 
v-vXii it furtlier by dealing with notabilities vhoae liiato> 
rlt-a are seldom autobiographical, never complete and 
tjol always very accurate i and who lived under tb« 
varied and imperfectly appreciated conditiona of Enrm 
pcan life, in several countries, at numerous p^ods 
during many different centuries. 

Dtjlnition of "Man of Science." — I do not attempt 
to defuie a " eciontiric man," because no frontier line oc: 
liefiniHon exists, which separates any group of individn- 
ala from the rest of their species. Natural groups have 
nuclei, but no outlines ; they blend on every side with 
uthor HyNti!ititi whose nuclei have alien characters. A 
lUturalifit niiiHt construct his picture of Nature on the 
(utmr prrndplo that an engraver in mezzotint proeceds 
on Ills plato, bogiiinhig with the principul lights as eio 
many dJfleront points of departure, and working out- 
ward frirm each of them until the intervening s]m' i-^ 
WW coven-ij. Some definition of an ideal seientitii/ ui.ih 
mlKht p'witlbly W ^hen and accepted, but who i:, in 

Uu In eiK'h iiitio whether particular individuals i:ill 
'Sit diifinltiont Ic seems to me the best w;ij i.j 
*vUiol of the aciontlflti world as expressed in 
'. Il mity be ovui'-leni^Mit in some cases. 
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Bothers it may never have been uttered, but on tha ' 

iole it appears more aatisfoctor^ thnn any other ver- \ 

diet which exists or is attainable. To liavc been elected ! 

A Fellow of the Royal Society since the reform m the ] 
mode of election, mtroduccd by Mr. Justice Gro 
nearly thirty years ago, ia a real assay of scientifia | 
merit. Owing to various reasons, many excellent men.1 
of science of mature ages may not be Fellows, but I 
those who hear that title cannot but be considered i 
some degree aa entitled to the epithet of "scientific." 
therefore loolt upon this fellowship us a " pass examini 
lion," so to apeulc, aud from among tlie Fellows of tha ■ 
Boyal Society I select those who have yet further quali- 
fications. One of these is the fact of having earned a 
medal for scientific work ; another, of having presided 
over a learned Society, or a section of the British Asso- 
ciation ; another, of having been elected on the council 
of the Royal Society ; another, of being profes'ior at 
some important college or university. These and a few 
other similar signs of being apprecialed by contempo- 
rary men of science, are the qualifications for which I 
have looked in selecting my list of typical aeientific men. 
I have only deviated from these technical rules in two or 
(hree cases, where there appeared good reason for their 
I'c.Iaxation and whore the returns appeared likely to bo 
of peculiar interest. On these principles I drew up a 
list of 180 men ; most of them were qualified on morf 
than one count, and many on several counts. Also, ' 



^ 
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list appeared nearly exhaustive in respect to those men 
of mature age who live in or near London, since other 
private testa suggested few additions. As tiro of these 
teats have been proposed by several correapondenta, it 
mny he well to describe them. The one is the electt(m 
of individuals, on account of their scientific eniiaence, to 
a, certain well-known literary and scientific club, the 
name of which it is unnecessary to mention. The com- 
mittee of tliis club have the power of electing annually, 
out of their regular turn, nine persons eminent for sci- 
ence, literature, art, or public services. The two ot 
three men who have in each year received this coveted 
privilege on the ground of science now amount to a con- 
siderable number, and they are all on my list. Agaisj 
there are certain dining clubs in connection with Qts- 
Hoyal Society, the one meeting on the afternoon of 
ovury evening that it meets, and the other more rarely, 
and there are about fifty members to each of these 
clubs, the same persons being in many instances mem- 
bers of both. The election to either of the clubs is ft 
testimony of some value to the estimation of the soien-' 
tific status of a man by his contemporaries ; almost all 
thdr members nrc on my list. No doubt, many per*' 
lOns of ronsldoriiblo position living in Edinburgh, Dub- 
lin, and elsewhere at a distance from London, are not 
ig thoBo with wliose experiences I am about to deal, 
is iw> objiielion ; I do not profess or care to bo 
'i my dots, only desiring to have a sufScieu- 



ANTECKDSS IS. 

■ of nuterul, and to be saiuricd thnl it is guod so Cwl 
k it goto, and a perfectly (air sample. I do nut par^ ^ 
f want a list that shall include every man of ad. 
t m ^Q^iand, but seek for one that is sufficicntljr 
1 for my purposes, and that conlains none but 
Uy Miiuid&: mat, in tbe usual acceptation of I 



However, 1 have made some further estimates, and 

■iclnde that an exhaustive list of men of the British 

, of thn same mature ages and gcni'ral scientitia 

as those of whom I have bee-n speaking, would 

[t to 300, but not to more. 

me of ray readers may feel surprise that so many , 
^SOO persons are to be found in the United Kingdom. I 
> deserve the title of scientifio men ; probably they | 
I been accustomed to concentrate thtnr atlcntioB , 
I a few notabilities, and to ignore their colleagues ' 
kmust, however, be recollected that all biographies, 
I of the greatest men, reveal numerous assoeis 
I oompetitora whose merit and influence were far 
: than bad been suspected by the outside world. 
it .discoveries have often been made simultaneously 
BVtvb.ers ignorant of each other's labors. This shows 
i t&ey had derived their inspiration from a common 
ft bidden source, us no mere chance would accouuC for 
bidbuieous discovery. In illustration of this view it 
t suffice to mention a few of the great discoveries in 
BfKueration. That of photography is most iutimatf' 
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associated with the names of NiSpce, Daguerre, and TaE 
bot, who were successful in 1&39 along diSerent Jinea of 
research, but Thomas Wcdgewood was a photographer 
in 1802, though he could not fix hia pictures. As to tha 
origin of species, Wallace is well known to have had an 
independent share in its discovery, side by side with the 
far more comprehensive investigations of DarWn. In, 
Bpcctmm analysis the remarks of Stokes were anteriop'' 
to and independent of the works of Kirchhoff and 6ua> 
sen. Electric telegraphy has numerous parents, G^-. 
mon, English, and American. The idea of conservatieai^ 
of energy has unnumbered roota. The simultaneoua di»^. 
coTery of the planet Neptune on theoretical grounds by 
Leverrier and Adama is u very curious instance of what 
we are considering. In patent inventions the fact of, 
simultaneous discovery is notoriously frequent. It would 
therefore appear that few discoveries are wholly due to 
a single man, but rather that vague and imperfect idea^ 
which float in conyersation and literature, must groW^' 
gather, and develop, until some more perspicacious aifd 
prompt mind than the rest clearly sees thcjn. Thu^ 
Laplace ia understood to have seized on Kant's nebiiltt 
hypothesis and Bentham on Priestley's phrase, "the 
greatest happiness of the greatest number," and oach of 
them elaborated the idea he had so seized, into a system. 
The first discovetera beat their contemporaries in 
point of time, and by doing ao they become leaders <rf' 
■^ougLt. They diroct the intellectual energy of the Avf. 
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the chaaitcls tbey opuncd ; it would bave run in 
chaimela but for tbelr labor. It \a therefore due to 
tiiom, not that Science progresses, but tliiit her progress 
riLpid as it is, and in the direetion toward which 
they themselves have striven. We must neither under- 
overrate their achievements. I would compare 
small hand of men, who have achieved a conspicuous 
iaitilic position, to islands, whieh arc not the detached ■ 
objects they appear to ihe Tulgar eye, but only tho 
nppermoat portions of hills, whose hulk is unseen. 
pursue this metaphor, the range of my inquiry dips a i 
few fathoms helow the level at which popular reputation 
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I It is of interest to know the ratio which the numbers 
I ^le leading scientifio men bear to the ]>opulation of 
■gland generally. 1 obtain it in this way ; Although 
1 only were on my list, I reckon, as already 
ntioned, that it would have been possible to have 
uuded 300 of the same ages, without descending in tho 
lie (xf scientiiic position ; also it appears that the ugcs 
fthalf of the number on my list lie between fifty and 
py-flve, and that about three-quarters of those may be ■ 
isidered, for census comparisons, as English. 
! these numbers, and compare them with that of the ' 
male population of England and Wales, between the 
e limits of age, and find the required ratio to be about ■ 
»in 10,000. What, then, are the conditions of nature, i 
V the various circumstances and conditions of life- 




■ 
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which 1 include under the general name of 
which have selected that one and left the n 
The object of thia book is to answer this quesfj 



My data are the autobiographical replies to a tbij 
long scries of printed questions addressed severally U 
the 180 men whose names were in the list I have dft- 
scribed, and tliey fill two large portfolios. I cannM' 
sufficiently thank my correspondents for the courteous- 
ness with which they replied to my very troublesome 
queries, the great pains they have taken to be preeisa 
and truthful in tlicir statements, and the confidence 
reposed in my discretion. Those of the answers whidi 
are selected for statistical treatment somewhat eaceed 
100 in number. In addition to these, I have utilized 
several others which were too incomplete for statisliesl 
puT^oses, or which arrived late, but these also have been 
of real service to me; sometimes in corroborating, at 
others in questionhig previous provisional 
1 wish emphatically to add, that the foremost 
of the scientific world have contributed in full propor 
tion to their numbers. It must not for a moment be 
supposed that mediocrity is unduly represented in my 
data. 

Natural history is an impersonal result ; I am there. 
fore able to treat my subject anonymously, with the 
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exception oi 
tain familial 



B chaptur in wliiah the pwligrees of c 



. The phrase "luiture and nurture" is a convenient * 
ttgle of words, for it separates under two distinct heada 
} innumerable elements of which personality is c 

Nature is all that a man brings with himself 
le world ; nurture is every influenoe from without 
^t affects him after his birth. The distinction 

ae produces the infant such as it actually is, 
luding its latent faculties of growth of body and I 
the other aSords th3 environment amid which I 
B growth taltes place, by which natural tendencies may | 
t streDgthened or thwarted, or wholly new ones im- 
Neither of the terms implies any theory ;. 
. gifts may or may not be hereditary j nurturft ' 
IS not especially consist of food, clothing, education, or 
(lition, but it includes all these and similar inf 

r known or unknown. 

When nature and nurture compete for aupremaoy on 

BhaI terms in the sense to be explained, the former 

irea the stronger. It is needless to insist that neither 

■•eU-suiHcient ; the highest natural endowments may 

v-Btftrred by defective nurture, while no carefulness of j 

1 can overcome the evil tendencies of an int 

tily bad physique, weak brain, or brutal dispodtij 
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f nurture stamp unmistakable marks (ai b 
. disposition of the soldier, clergyman, or scholar, but B 
wholly insufRcient to eSaco the dooper marks of indii 
vidual character. The impress of class distinetiona 1 
superficial, and may be compared to those which give a 
general resemblance to a family of daughters at a p 
vincial ball, all dressed alike, and so similar in voice a 
address as to puzzle a recently-introduced partner in 
endeavors to recollect with which of them he is 
to dance ; but an intimate friend forgets their geoerdl 
resembionee in the presence of the fur greater d 
larity which he has learned to appreciate. There are 
twins of the same sex so ulike in body and mind 1 
not even their own mothers can distinguish them, Thein 
features, voice, and expressions, are similar ; they i 
things in the same light, and their ideas follow the sai 
laws of association, Thb dose resemblance necessaril] 
gives way under the gradually accumulated iofluencea oi 
difEereace of nurture, but it often lasts till manhood, 
have been told of a case in which two twin brothepa^ 
both married, the one a medical man, the other a cler 
gyman, were staying at the same house. One morning 
fur a joke, they changed their neckties, and each peraoi 
utud the other, silting by his wife through the whole of 
the breakfast without discovery. Shukespes 

■II observer of nature ; it is, therefore, worth reoolr 
"t lie recognizes in his thirty-six pbijs three 
likeness so deceptive aa to cnate absurd 



WKOt. Two of these pturs are m the "Comedy of 

id the other in " Twelflli NigUt" (v., 1). I 

,1-1 beard of a case not many years bock in which a joung 

Engliahman had traveled to St, Petersburg, then much 
l^leas accessible than now, with no letters of introduction, 
^^■lld who lost his pocketrbook, and was penniless. 1 
^^Bu walking along the quay in some despair at his pros- ' 
^^^eots, when he was startled by the cheery voice of a 
stranger who accosted him, saying he required no intro> 
I diction because his fanilly likeness pmclaimed him to 
1 the eon ot an old friend. The Englishman did not 
1 his difHculties, and the stranger actually lent him 
i sum he needed on the guarantee of hia family lika- 
, confirmed, no doubt, by some conversation. In 
■ and similar instances how small has been the influ- 
e of nurture ! the child hod developed into manhood, 
edestiued course laid out in liis nature. It 
uld he impossible to find a converse instance in which 
persons, unlike at their birth, had been moulded by 
pilarity of nurture into so close a resemblance that 
st relations failed to distinguish them. Let 
us quote Shakespeare again as an illustration; in "A 
Midsummer-Night's Dream" (iii., 2), Helena and Her- 
mia, who had been inseparable in childhood and girl- 
hood, and had identical nurture — 




" So we grow togetlier, 
like » a double oUerr)', leemiog parWd, 
But je% a uniOD in pnrtition " — 



J 



15 ZT^ZJ^^ UTTT ;t 5'rZXfZ. 



*r5 TiT«j'.:iZT I'^i** -zili* : "uii* :crf viff sbc^ and 
cirx. •»!■*: irj^yr u-l I2.'i ii-J : *iiii*jrrf :r*. iht ssz^ImstXt 

ELC-TiJ Ili-ai^aK "¥"1*5 i;iT»gr5:^';tr.. re^jbosi*^ :i »;c« trul of 
iiciij«3-. Tii'ii TTiifjiisi & Tiir-tui rcETtl :irr«-€«n them, 
l-n.-'jci* cd cratt cirssCnUirJij cc" fiiiirfc:^«r. In the 
cv:r:'r»rT:::':« *:»rnr^*gi riLr"-:re iz.i •"ir:^::rr- Tiitsn the dif- 
i'zT'rz^-.f^ in ti'-lrT :*i5«r i: Zi-A -u^c^i "uirisir "wLkh distia- 
g-Jii: li.'-ilT:-i'.-,a> -:-f lii* sime rj*^,. 2:T]rx \l. Bhe same 
co'^'iTT uL'i^r L-j TrTT ex«T">:c:A2 o•:^L^I::k•cl5v nature 
wx\Ms^\j prove* the sT^icrer of 'I^k rsr-x 

EACE AND ElETHFLACX. 

As regards the race of the scieEtino men on my list^ 
it has already been mentioned that for the pmpoees of 
a census enumeration three>fourths mar be considered 
English, but their precise origin is as follows : Omitting 
a few Germans, out of every 10 scientiiie men, 5 are 
pure English; 1 is Anglo-Welsh; 1 is Anglo-Irish; 1 
is pure Scratch; 1 includes Anglo-Scotch, Scotch-Irish, 
pure Irish, Welsh, ^lanx and Channel Islands ; finally, 
1 iM " unclasscd." These unclassed are of extremely 
rnixf^i origin. One is in about equal degrees English, 
Irmh, French, and German; another is English, Scotch- 
crcolff, and Dutch; another English, Dutch-crcole, and 
Bwndiah; and 00 on* (I trust the reader knows what 
Im^ Are-Huunely, the descendants of white fami- 
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) long settled in a tropical colony; and tliat be doea 
t Qonfound the term with " mulattocs.") [ give this 
iuformation without being able to make muoh present 
use of it. It is chiefly Intended to servo as a ataudard 
with which other natural groups may hereafter be com- 
pared, such as groups of artists or of literary men. 

One would desire to know whether persons in Eng- 
land generally show so great a diversity of origin; but 
it is somewhat diflicult to answer the question, owing to 
s want of precision in the word " generally," If we were 
» go to rural districts, or small stagnant towns, we 
tould find much leas variety of origin ; but 1 think 
J would be quite as much in the more energetic 
a of the metropolis, who have immigrated from all 
Some haphazard selecting which 1 tried con- 
lis view. Then comes the important question, 
a sign that a mixture of one or moro of the 
) otviliied races b conducive to form an able off- 
No doubt the varied "nurture" due to scpa- 
e streams of tradition has great inllucnce in awaken- 
liginal thought, but we are not speaking of this 
ir; the question is about "nature." On on analysis 
I scientific status of the men on my list, it ap- 
me that their ability is higher in proportion to 
r numbers among those of pure race. The Border 
d Lowland Scotch come out exceedingly well ; the 
tglo-Irish and Anglo-Welsh, notwithstanding eminent 
KVidual exceptions, would as a whole rank 



14 



ENGLISH MEX OF SCIENCE. 



Owing to my list not being exhauative, I hardlj- like to 
attempt conclusions as to the pre<^ productiveness of 
scientific ability of the Scoteb, English, and Insli sev- 
erully, but there cannot be a ahodow of doubt that ita 
degrees are in the order I have named. 

The birthplaces of scientific men and of their piu«ota 
are usually in towce, away from the sea-coaat. Oat of 
every 5 biribplaees 1 find that 1 liea in London or its 
suburbs; 1 in an important town, such as Edinburgh, 
Glasgow, Dublin, Birmingham, Liverpool, or Manches- 
ter; 1 is in a small town; and 2 either in a village or 
actually in the country. These returns are given with 
more detail in the fool^notc' The branch of scienoe 
pursued is often in curious disaccord with the surround- 
ing influence of the birthplace. Mechanicians are nau^ 
ally hardy lads born in the country, biologists are fre- 
quently pure townsfolk. Partly in consequence of the 
prevalence of their urban distribution I bud that aa 
irregular plot may be marked on the map of England 
whieh includca much less than one-half of its area, but 
more than 93 per cent, of the birthplaces of the English 
Bcieutiijc men or of their parents. The accompanying 
diagram showe its position ; one thin arm abuts on the 



' London, 16; suburbs, 6 ; = 21. Edinburgh a\i OlsEgow, f; 

Cork, BolfiLSt, and Dublin, 0; Binnlngham, Livurpool, and Uanches- 

"; toUl = ia, Smaller tuwns, St; elacwIiGro, 40. Gimeral 
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aea. between Hastings and Folkestone, and runs north- 
-ward oTor Londun and Birmingham, where it is joined 




by another thin arm proceeding from Cornwall «n<( ' 
tvonehire, crossing the Bristol Channel to Swansea, 
loe to Worcester. The two arms are now o 
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binwl into ono of double breadth ; it covers Noit 
Shrewsbury, Liverpool, and MaDchoater. Ab^N 
lotitiulcj it a^Iu narrows, and after sending a 
brant'h t() Hull, procccda northward to Newcastle, Edifc' 
biirgli, and Glasgow. Thus there are large areas in 
Eiigliind and Wales outside this irregular plot n li 
very deficient in aboriginal science. One conifjri 
wliolc of the easlern counties, another includes tli 
triutiglo at whose angles Hastings, Worcester, and Em- 
tor, or ratlior Exmoutli, are situated. 



' 



My list contiiiiis men who liavebeen bum in eTWy 
BoeiiU grade, from the highest order in the peerage dowu 
to the factory-hand and simple peasant, but the retums 
^vh1ch 1 shall discuss do not range quite so widdy. 
TluiHO arc IXI in nunibor, and may be classiHed as follovi 
—but Iho siimo name appears in two clashes on eleroO' 
ijooa»loii«, BO llist tho total entries are raised to 107: 

Noblnmmi uiil prlvRln gcnllcmEn 9 

Ai'my ■nil nnv;, n i civil ecrvive, 9 ; subordinnte officers, 8 18 
IiH», 11; nii>dluitl, 0; nlvrgy imd miniaters, fi; teachers, 

I Kr«lillect, I ; Hearvlur; to tm insurance-office, 1 . . . 34 - 
nt, T) UtDroliaDti, SI; tnknufacturers, 15 i 
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e terms used in the third and fourth groups must be 
ideratood in a very general sense; thus, there are some 
pfjmerchanta " on a very small scale indeed, and others 
a a very large one. 
It is by no means the case that those who have raised 
fiselves by their abilities are found to be abler than 
r con temporaries who began their careers with' ad- 
Uitages of fortune and social poaition. They are not 
■B distinguished as' original investigators, neither are 
T more discerning in those numerous questions, not 
a-ictly scientific, which happen to be brought before the 
jnncils of scientific sociutica. Tliere can be no doufet 
; that the upper classes of a nation like our own, 
h are lal^ely and continually recruited by Bciectioaa 
ioin below, are by far the most productive of natural 
(bility. The lower classes are, in truth, the " residuum." 
Of the 6 clergymen or ministers who were fathers of 
Kientific men, no less than 4 appear in a second cate- 
, viz., (I) clergyman and school-master ; (2) phy- 
i, afterward clergyman ; (3) Unitarian minister and 
)l-master ; (4) professor of classics, afterward an 
independent minister. Among the successful graduates 
r Oxford and Cambridge, and among purely literary 
we. find a much larger proportion of sons of clergy- 
There ia at Cambridge a well-known university 
i&olarship, called the "Bel!," which is open only to sons 
\ clergymen of the Church of England. As it hat^ 
I chiefly given for classical profioiencyj we may be 
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almost sure that the senior clussic of his year, if ho vers 
the son of a. clergyman, would alao be a Bell scholar. I 
looked through the lists, and found that out of 45 iienior 
classics (1824-'68 inclusive) 10 had gtuned the scholar- 
Bhip, whence 1 conclude that at least 1 out of every 4 vr 
5 Cambridge graduates is the son of a clergyman. At 
this rate, out of 100 Cambridge graduates, 22 would 
have had clergymen of the Church of England for their 
fathers, whereas out of 100 aclen'tific m.en only 3 or 4 
were so circumstanced. It is therefore a fact that, in 
proportion to the pains bestowed on their educatioa gen- 
erally, the sons of clergymen rarely take a lead in b<^ 
enoe. The pursuit of science is uncongenial to the 
priestly charan-ter. It has fallen to my lot to serve for 
many years on the councils of many scientific aocielJes, 
and, excepting a very few astronomers and mathema- 
ticians, about whom I will speak directly, I can only 
recall 3 colleagues who were clergymen ; curiously 
enough, 2 of these, the Revs. Baden Powell and Dunbar 
Heath, have been prosecuted for unorthodoxy ; the third 
was Bishop Wilberforce, who can hardly be said to 
have loved science ; he rarely attended the meetings, 
but delighted in administration, and sought openings 
for indirect influence. The reason for the abstinence 
of clergymen from scientific work cannot be that they 
too busy, too much home-tied, or cramped In 
"'-^waiAry means, because other pro.fcasional men, more 
more at the call of others, and having less 
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assurpd revctiuos, »re abundantly rcprcscntnd on ali tho 
council list?. 

Not caring to trust my unaided recoil uotiuns, I liavc 
examiued the council lists of ten scieutiiic societies, at or 
near the three periods, 1850, 1860, 1870. There have 
b.:eji changes in some of the societies, and there are 
many trilling peculiarities of detail, tedious and unneoea- ' 
sary here to deul with, but the following statement is 
substantially correct. The ordinary membera of coun- 
cil are on a rough general average 20 in number to each 
of the following societies: (I) Royal; (2) British As- 
sociation; (3) Astronomical ; (4) Chemical; (5) Geo- ■■ 
logical ; (6) LiiiDffiaa ; (7) Zoological ; (8) Geographi- 
cal ; (9 and 10) the two predecessors of the recently- 
established Anthropological Institute, viz,, Ethnological 
and Anthropological ; (11) StatiatioaJ, Therefore as we 
are dealing with 3 distinct periods, 11 societies, and 20 
members of council to each, there have been about 
(3 X II X 20=) 660 separate appointments. Clergy- 
men have held only 16 of these, or 1 in 40 ; and they 
have in nearly every caae been attached to those sub- 
divisions of science which have fewest salient points to 
scratch or jar against dogma. Thus Prof. Challis, Dr. 
Uoyd, Dr. Robinson, Dr. Whewell, Rev. J. Fisher, 
Bev. W. Webb, Rev, Vernon Harcourt, Prof. Pritch- 
ard. Prof. Price, Kev. J. Barlow, and Prof. Willis, are 
all chiefly connected with astronomy, physics, and matlie- 
matics ; the five remaining names are those of tho f 





■nd the Key. Donbar Heath, of whom I hnTe airtm '^, 
^ken ; the Rev. Dr. Nicholson, and the Rev. C8i».« 

PHYSICAL PECCXIARITIES OF PAREXTS. 

It haa been frequently asserted that certain physicfl 
leculiarities in the parents clash, and that others oozn 
line happily in the offspring. 1 therefore thonght i 
well to make inquiries as to the figure, complexion, 
color of hair, height, and other physical peculiarities «rf 
he fathers and mothers of the scientific men, I bI^»o 
ftsked about the tcmperamenta, if tliey were marked, l»«J 
the answers to these were few. 

the two paretiU. 

TEMPERAMENTS OF PARENTS. 

(h ^ harmony, c = coatraat.) 
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l«ry— BBrmoiiy, 10 cnseB ; contrast, 2 ; indiffepent, 10. ^| 
ToUl, 23. ■ 
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COLOR OF HAIB OF PARENTS. 

(h = h&mionT. c = conlnut.) 
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I 3»mmar<i — Hannoaj, 44 eases ; contrast, S ; indilTereiit, 2a. 

Tutu), 73. 

E 1 bikTe, ia adilition, II cases of culorod Lair — jcllunish, aundj, 
■ubuni, dai'k auburn, clicstnut — but nut {ino CMe of Elrict 
monj among tbcm. 

FIGOKE OF PARENTS OF SCIENTIFIC MEN. 
(h = harmony, e = conlraaL) 
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I Atnanhirj/— HuTiuoQj, 24 cases j contrast, 23 ; indifferenf 
Total, 71. 
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The foregoing tables show results beaHng oa tl[« 
question whether harmony or ooQtmat prevails in Uis 
pliysical cliaructeriBtica of the parents. I think tii«jr 
must be accepted as decidedly in favor of harmoo;. 
TUe grand totals which they give are 78 cases of har- 
mony, 31, of contrast, and 50 of indiSerence. In short, 
there is more purity of breed in scientific men thsa 
would have resulted from haphazard marriages. In the 
tempei'sments of their parents, harmony strongly pre- 
vails over contrast, the proportion being 5 to 1 in favM* 
of the former. In color of hair, harmony is twice as 
frequent as contrast. In figure it is equally common, 
because " corpulent, stout, or plump " persons of oai 
sex seem to have a peculiar and reciprocated liking for 
" spare, neat, or small " persons of the other. Thia is 
literally the only ease in these tables where & love of 
contrast equals that of harmony. I came to much die 
same conclusions by giving appropriate marks for har- ' 
mony, contrast, and indifierence, to each quality in each 
case, thus obtaining aggregate marks for every pair, 
which I have treated on much the same principle that 
the separate qualities are treated in the table. As re- 
garda height, there is a stricter method of investigation, 
which statisticians will appreciate. It is well known, by 
repeated e:iperience, that the heights of men and of 
women in any large group are distributed according to 
I the " law of* frequency of error." In other words, the 
^iportionate number of people of different height* 
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^^BorrespondB to what "would have been the case auppoaing 
^^Htftture to be due to the aggregate aetioa of many small 
^^Knt^ tTtdependent variable causes. The probability is in- 
^^febnceivably small that all the iudepeudcnt causes should 
^^k any given case coGperate to produce an excess of 
^^Keight ; if they did so, the result would be a Brobdigna- 
^H^an giant ; or that they should al! cooperate to produce 
^^B' deficiency in height, in which case the result would be 
^^K Liliputian dwarf. On the other hajid, the 'probability 
^^K great that the number and effects of the causes in 
^^Kzoess and thnse in deRciency of their several average 
^^Bfiluea will be pretty equal. As for these and all other 
^^^Btennediate cases, their relative frequency is deter- 
^^bined by the above law, which is based on that hy 
^^BrUch the relative frequency of different " runs of luck " 
^^H calculated. 

^^k» I now proceed to apply this law. I have 62 cases in 
^^BJHiich the heights of both parents are given numerically, 
; whence it appears that — (1) the average height of the 
fathers is between 5 ft. » in. and 5 ft. 9i in., and that 
their distribution conforms closely to the law of fre- 
quency of error, the " probable error " of the soriea 
being 1.7 in. (2) The average height of tbe mothers is 
5 ft. 4^ in., and the distribution of their heights con- 
forms fairly to the above-mentioned law, the " probable 
error " of the series being 1,9 in. It follows, from the 

tBll-known properties of the law in question', that if 
ere had been no sexual selection in respect of height^ 
K : \ 
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the sum of the heights of the two parents would alen 
conform to the law of frequency of error, and that the 
probable error of the series would be +^(1.7)' + (1.9)' 
= 2.5 in. (3) I find that the heights in questioa do con- 
form pretty closely to the law in queation, and that the 
probable error of the aeries is 2.3 in., which differs ao 
slightly from the value obtained by calculation, on the 
supposition of there having beGB-Tl5 scxual^preforeiice 
for contrast in height, that wo may safely affirm in this 
case also, that the love of contrast does not prevail over 
that of harmony.' 

It is a question of high importance to spcculatioOB 
on die future of our race, whether the instincts of sex-' 
iial selection are or are not repugnant to an improvei- 
ment in the hutnun breed. We know perfectly well 
that they are repugnant to unions where the resem- 
blance is very close , thus near intermarriages shock our 
feelings, and the maintenance of high-bred artificial vari- 
etiea in their punty la always effected with difficulty 
among animals. On the other hand, they are equally 
repugnant to unions m which there is great contraat^ 

I Tlia series of faota in (1), (2), and (8), and the eorreapondii^ 
figures given by the theorj -with which they are auppoeed to cDii> 
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' thus, the intermiu-riagc of white and black rac«a rarol/ 
* takes place, and animals of different species refuse to 
croas. Where, then, and how wide, is tlio belt that lies 
between close harmony and wide contrast, in which sex- 
ual instinct acts most powerfully 1 It appears from the 
facts in this chapter, that the marriages of parents of the 
scientific men on my list actimlly tended to produce dif- 
r ferenlJatioQ and purity of race. My data concerning the 
kparenta of men of other groups are inauificicnt to enable 
me yet to give oomparative results showing how far the 
sexual instincts of the population generally 
I would thwart, be indifferent to, or cooperate with the 
I influences of future social restrictions on unsuitable mar- 
► riages. or encouragement Tif suitable ones. 

FRINOCENITURE, ETC. 

The following statement shows, in percentages, the 
F^sition of the scientific men in respect to ago among 
t their brothers and sistei's : 

Only sons, 22 cases ; eldest sons, 26 cases ; young- 

fest sons, 15 cases. Of those who are neither eldest nor 

^youngest, 13 come in the elder half of the family ; 12 

1 the younger half; and 11 are exactly in the middle. 

Totsl, 99. 

It further appears that, at the time of the birth of 
e scieotifio men, the agej of their fathers t 
I, and those of their mothers S 
D the table below : 



fathers average 36 ^^| 

Jl 
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G. C. Rfrnouard, the ge^-craj-her : Bishop WilberfoHr 
arjd the R^::v. Dunbar Heath, of whom I have a 
spoken ; the Rev. Dr. Nichols<:«n, and the Rev. Cam 
Green well : there is not a single biok^ist among them. 
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PHTEICAL PECCXIABITIES OF PABEXTS. 

It has been frequently asserted that certain physi 
p'fculiarities in the parents clash, and that others coi 
bine happily in the offspring. I therefore thought 
well to make inquiries as to the figure^ complex^ 
color of hair, height, and other physical peculiarities 
the fathers and mothers of the scientific men. I 
askr^d about the temperaments, if they were marked, 
tlie answers to these were few. 




Tahlen thowing the number of cate» in which there ha$ been 
in/iifference^ or cotUraet, between various physical peeuliariHes 
ifie two jjarents. 

TEMPERAMENTS OP PARENTS, 
(h = hannonj, o = (contrast.) 
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Summary — Uannonj, 10 cases ; contrast, 2 ; indifferent, 10. 

Total, 22. 
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COLOR OF HAIE OF PARESm 

(b = harmony, o = controBl.) 
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rSuawnary— Httrmonj', H casca ; contraat, 6 ; lndiffureiil, 32. 
Total, 7a. 
I have, in addition, 11 cases of uolored hair — jellonish, landj, 
**d, light auburn, dni'lc auburn, chestnut — but not one cue cpf Btrict 
txanuojij among them. 

_ FIGURE OF PARENTS OF SCIEOTIFIC MEN. 

(h = harmony, e = contraaL) 
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The foregoing tables show results bearing oD the 
questjon whether harniotiy or coatraat prevails in the 
physical charactet'istica of the parents. I think they 
must be accepted as decidedly in favor of harmony. 
The grand totals whieh they give are 78 oases of har- 
mony, 31 of contraat, and 56 of indifference. In short, 
there is more pui'ity of breed in . scientific men th&n 
would have resulted from haphazard marriages. In the 
temperaments of their parents, harmony strongly pre- 
vails over contrast, the proportion being 5 to 1 in favor* 
of the former. In color of hair, harmony is twice bb 
frequent as contrast, lu figure it is equally commtm, 
because " corpulent, stout, or plump " persona of ose 
sex seem to have a peculiar and reciprocated liking for 
" spare, neat, or small " persons of the other. This is 
literally the only case in these tables where a love of 
contrast equals that of harmony. 1 came to much the 
same conclusions by giving appropriate marks for har- 
mony, contrast, and indifference, to each quality in each 
case, thus obtaining aggregate marks for every piur, 
which I have treated on much the same principle that 
the separate qualities are treated in the table. As re- 
gards height, there is a stricter method of investigation, 
which statisticians will appreciate. It is well known, by 
repeated experience, that the heights of men and of 
women in any large group are distributed according to 

" law of* frequency of error," In other words, the 
proportionate number of people of different heighU 
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oorresponda to what would hare been tlie cose supposing 

Btature to be due to the aggregate action of many gmall 

attd independent variable eau»e». The probability is in- 

ooneeivably small that all the mdepcudeat causes should 

in any given ease oottperate to produce an excess of 

height J if they did so, the result would bo a Brobdigoa- 

gian giant ; or that they should all eoOperate to produce 

a deficiency in height, in which case the result would be 

a, Liliputian dwarf. On the other hand, the "probability 

is great tliat the number and effects of the causes in 

d those in deficiency of their several average 

I Talura will be pretty equal. As for these and all other 

Lf intermediate cases, their relative frequency is deter- 

f .mined by the above law, which is based on that by 

ft which the relative frequency of different " runs of luck " 

B calculated. 

s proceed to apply this law, 1 have 62 cases in 
^ which the heights of both parents are given numerically, 
t vbence it appears that — (1) the average height of the 
.{athers is between 5 ft. 9 in. and 5 ft. 9^ in., and that 
I lik&x dietribution conforms closely to the law of fre- 
L asenoy of error, the " probable error " of the series 
' ' in. (2) The average height of the mothers is 
['^ ft. 44' in., and the distribution of their heights oon- 
s fairly to the above-mentioned law, the " probable 
I .error" of the series being 1.9 in. It follows, from the 
¥ vell-known properties of the law in question", that if 
\ .i^ere had been no se.xual selection in respect of height^ 
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the Bum of the heights of the two parents would also 
oonfoiTO to the law of frequency of error, and that the 
probable error of the series would be ^(1.7)' + (1.9)* 
= 3.5 in. (3) I find that the heights in question do con- 
form pretty elosely to tho law in question, and that the 
probable error of tho Hcries is 2.3 in,, whieh differs so 
slightly from the value obtained by calculation, on the 
supposition of there having beca-flo sexual "^efereiioa 
for contrast in height, that we may safely affirm in this 
case also, that the love of contrast does not prevail over 
that of harmony.* 

It is a question of high importance to speoulations 
on the future of our race, whether the instincts of se»-* 
ual selection are or are not repugnant to an improve- 
ment in the human breed. We know perfectly well 
that they are repugnant to unions whore the resem- 
blance is very close ; thus near intermarriages shock our 
feelings, and the maintenance of high-bred artificial vari- 
eties in their purity is always effected with difficulty 
among animals. On the other hand, they are equally 
repugnant to unions in which there is great contrast;; 

' The seripB of facts in (1), (2), and (8), and the correapomOi^ 
figureB given b}' tbe theory with nMch thej are supposed to oon. 
form, ore as foUown; 





(1) FiTOHll. 


(S) Umaxa. 


(3) Bon PArana, 
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thus, iJie intermarriage of white and block raaea rarely 
takes place, and animals of different species refuse to 
cross. Where, then, and how wide, is the belt that lies 
between close harmony and wide contrast, in which sex- 
ual instinct acts most powerfully 1 It appears from the 
facta in this chapter, that the marriages of parents of the 
scientific men on my list actually tended to produce dif- 
ferentiation and purity of race. My data concerning the 
parents of men of other groups are insufficient to enable 
me yet to gire comparative results showing how far the 
selective sexunl instincts of the population generally 
would thwart, be indiffereut to, or cooperate with the 
influences of future social restrictions on unsuitable m an- 
riagcs. or encouragement x>f suitable ones. ^^^| 

FKUIOOBHITUBE, ETC. ^^H 

The following statement shows, in percentages, the 
portion of the scientific men in respect to age among 
their brothers and sisters : 

Only sons, 23 cases ; eldest sons, 26 cases ; young- 
est sons, 15 cases. Of those who are neither eldest nor 
youngest, 13 come in the elder half of the family ; 13 
in the younger half ; and 1 1 are cjtsctly in the middle. 
Total, 99. 

It further appears that, at the lime of the birth of 
the scientific men, the agea of their fathers a 
years, and those of their mothers E 
sbown in the tabic below : 



fathers average 3^_ 
I. The detaiU^^H 
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AGE OF PARENTS AT BISTH OF BCIEKTITIO 
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Fathera 
Hotiiera 


2 


20 


15 
26 


34 


22 
12 


17 
6 


7 


* 


100 
100 



Putting these facts Whether, viz, — (1) that elder 
sons appear nearly twice as often aa younger sons ; (2) 
that, as regards tnf«rniediat« children, the elder and 
younger halves of the family contribute equally ; and 
(3) that only sons are aa common as eldest sons — we 
must conclude that the ago of the parents, within the 
limits with which we chiefly have to deal, has little iiiflu- 
ciice on the nature of the child ; secondly, that the elder 
sons have, on the whole, decided advantages of nurture 
over the younger sons. They are more likely to be- 
come possessed of independent means, and thereftn-e 
able to follow the pursuits that have most attraction to 
their tastes j they are treated more aa corapanioDB by 
their parents, and have earlier responsibility, both of 
which would develop independence of character ; proba- 
bly, also, the firstborn child of families not well-to-do 
i the world would generally have more attention in hi> 
infancy, more breathing-space, and better nourishment, 
n hia younger brothers vid sisters in their aeveral 
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feing less hoolthj children and half aa many tdtoti { 
i the average of the rest of the family, has not 
nsibly felt, partly because the latter riek is ve 
small, and partly because the mothers of the scientific 

men are somewhat less youthful tJian those from whom 
the above Btatlstical results wero oalcutated. (&e Dun- 
can " On Fertility," etc., second edition, pp. 293, 204, (op 
tabulations of Dr. A. Mitchell's results.) An unusual 
number of the mothers of the scientitio men were be- 
tween thirty and thirty-four at the time of their birth ; 
this is ft very suitable age, according to the views of 
Aristotle, but undoubtedly older than what Dr. Dun- 
can's statistics (pp. 387, 390) recommend. According to 
these, the most favorable period for the survival of 
mother and child, and therefore probably the best in 
cTcry sense, is when she is twenty to twenty-five at the 
time of giving birth. The important question of the 
effect of the age of the parent on the well-being of the 
ofbpring seems never yet to have been treated as strict- 
ly and as copiously as it deserves. Dr. Duncan, in the 
chapter of his work above referred to, has discussed the 
} disposal with great ingenuity and indus- 
; hut adequate statistics, sorted according to the vari- 
jciety, are still wanting. 




families are usually large to which 
I have two sets of returns — the one 



scientifio mea^^^^^^| 
ae of brothajl^^^^^l 
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ftiid sisters, excluding, for the most part, those who M 
in infancy ; and the other of brothers and sisMrs wta 
attained thirty years. In these several cases I I 
included the scientific man himself, and find, on sn I 
age of abont 100 cases, that the total number of bi 
i 6.30 in the first case, and 4.80 in 
second. It is a matter of great interest to compare 
these figures the number of the children of the sda 
men themselves. It is easy to do so vith. fairness 

■riage proves to be nearly the 
in both cases ; if any thing, the scientifio men n 
earlier than their parents. It remains to eJiminattt 

■s of absolutely sterile marriages on the part of 
Bcientific men, and those in ■which tliere mig-ltt Tflt 
other children horn. Having attended to these prei 
tions, I find the number of their Uving children (sai 
ages between five and fifty) to be 4.7. This inildi 
diminution of fertility as compared with that of I 
own parents, and confirms the common belief in the 
denoy to an extinction of the families of men who n 
hard with the bram. On the otJier hand, I shall si 
that the health and energy of the scientific mea 

irkably high ; it therefore seems strange that tl 
should be a falling off in their offspring. I have td 
f ways to find characteristics common to ^ 
I men whose familiea were the smallest, ) 

i only Ughted upon one general result, vhic^ I 
"Mvvisionally, namely, that a relative deficiency of b 
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nnd energy, in respect to that of their own parents, is 
very comnioii among them. Their absolute health and 
energy may be high, far exceeding those of people gen- 
erally ; but 1 speak of a noticeable falling ofE from the 
jot more robust condition of the previous generation : 
It is this which appears to be dangerous to the continu- 
ance of the race. My figures give the remarkable result 
that there are no children at all in one out of every 
three of these cases. I think that ordinary observation 
corroborates this conclusion, and that those of my read. 
ers who happen to have mined much in what is callL'd 
intellectual society will be able to recall numerous in- 
stances of persons of both sexes, but especially of 
■women, possessed of high gtCta of every kind, including 
JieaUh and energy, but of less solid vigor than their 
parents, and who have no children. I do not overlook 
tlio fact that the scientific men are an urban population, 
being mindful of results I have published elsewhere 
(^Statisiieal Journal, 1873), which show a similar dimi- 
nution in the average fertility of townsmen as compared 
with country-folk ; but this would not account for their 
being less prolific than their parents who were also 
townsmen, nor for the large number of wholly sterile 
|-.«UH'riageB. 




pThe effects of education and circumstances are so 
woven with those of natural character in determm- 
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I kg • mmfa pwWM maag hi* contemporariea, tlul^^ 
I ttHi k faKpDMMt IB tmA tbcm wbollv apart. Still It 
b H rrwiWi co«> y l « *t l y to sepvate the evidnices 
Mig to Ami pottMM of « iDBii'* nature vhich is dm 
IwwIKyi tnm all At not. Hereditr and many o 
mOpantias ewnn nuMt tkeni'we be oonsidered in 
' Meettoi ; bM I htl wart tlM as Hm reader proceeds, 
Www ftwtlliir vkk Um TsriMx «>f the e'v-idcnce, 
wtU iMMMtUy (Am flbr Umaelf moch of the requi 
H^naliaQ. Abo, b«n tinw to time, as opportuni 
m*y vJhtt I aU) atanapt to draw ^stitictions. 

TIm atuily of hnv^tar? ten and features in ooi 
MnatiM whk thmttMn jmmaam to b« of much 
but tt proT«« diMfpoiatiag «■ bial, oving to the impo^ 
aiUSty of oblxtnlns goai biauirical portraits. The valiM 
of Uitw b (urtbw iliminbhetl by tlM paaskm of distiii- 
guUhwl individuals to be poiirayed an nnitormB, iri^ 
ruhra, or whalf'ter tolaiuiiKMis dntpery swms most 
Hppn^priato to ihrtr Ugh oSira, foi^tting that all this 
iniiiu(>itlit ilit> man. Tltt ynm&et night well become 
ovtmntou of pht'ttijtraphlng tli« feMures frum dtffereut 
|iiiUil« of vIkw. and ai diffiprwit periods of life, in euob 
a wajr lu WMuld bo most advautiu^ous to a careful study 
t Uneatueiits of the man and tus family. TfaA 
bitureiit that would altaoli to coUvvtions of these in aftcas 
ft toiglit bo «xti«uu]y grtal. 
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b Tliii-teen familiiis have been sfleoted, out of those to 

Koh about 120 of the scientific men on my list belong, 

I appearing noteworthy for their richness in ability 

% two, three, or more generations, or for any otlicr 

nliarity ; in some cases they are also remarkable for 

■ity of type. The facts niay for the most part be 

fcified by reference to the publications of which the 

8 are given ; and the whole could have been obtained 

e who cared to search other more or less pub- 

^souroes of information. Five of these families (Bcn- 

, Darwin, Dawson-Turner, Roscoo, and Taylor of 

Igar) have already been alludad to in my previous 

brk ("Hereditary Genius "), whence I have extracted 

* appeared to the point, adding what was necessary. 

BBtimating the number of individuals in each genera- 

[, the practice has been usually adopt-ed of not count- 

jj those who died young, or liave not yet attained their 









L Aldhbsoh. — Many members of this family have 
1 iDtellectuaily gifted. There has been an unusual 
mber of cases of mathematical achievement among 



I First Chneration. — 5 males and 2 females, children 

e Key. J. AJderson and his wife (the latter lived to 

Of these, 3 males deserve notice: (1) James 
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Aldereon, M. D., of Norwich ; (2) Robert AlderBim, 
Recorder of Norwich, Ipswich, and Yarmouth ; (3) John 
Alderaon, founder and president of all the literary and 
scientific institutiona of the time in Kingston-upon-HuIl. 
All these were men of conBiderablo local repute. 

Second Generation. — 15 males and 12 females, of 
whom 5 males and 1 fcmato deserve especial mention ; 
(1) Sir Edward Hall Alderson, Baron of the Exchequer, 
who was the first man of hb year at Cambridge, both in 
mathematics and classics, being senior wrangler and - 
senior classical medallist, a distinction barely equaled in 
the long annals of university achievement ; (2) Robert 
Woodhouse, also a senior wrangler, Lucasian and Plu- 
mian Professor of Altronomy at Cambridge; (3) the 
Eev. Samuel H, Alderson, third wrangler, and tutor of 
Caius College ; (4) Sir James Alderson, M. D., F. R. S. 
{sixth wrangler), for four years President of the Royal 
College of Physicians ; (5) Colonel Ralph Alderson, 
R. £., a distinguished officer, and one of the first gov- 
ernment commissioners of railiaya ; (1) Mrs. Amelia 
Opie, the novelist. 
^L Tliird Generation. — I have not sufficient information, 

^^ft slthough I know that it includes many persons of ability, 

^^B among whom is Major H. Alderson, B. A., a distinguiahed 
^^^H officer ; aUo a married lady of high artistic powers. | 



khtSjUi. — A family consisting of only 3 male rep- 
rutt, all eminent, and one illustrious. 
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Mrst Generation. — 2 brothers : (1) Jeremy Ben- 
tham, jurist of the highest rank (life by Sir J. Bowring, 
preTixed to the coUeoted works edit«d by liim) ; (2) 
General Sir Samuel Bontham, whose early manhood wiia 
Epent iu the Russian service ; distinguished for his 
numerous administrative reforms and singular inveDtivoiBl 
power. Afterward inapeotor-general of naval works ii 
England (life by his widow, 1862). 

Second Oeneratinn. — 1 malo only : George Benlham, 
F. U. S., systcmatio botauiBt of the highest rank ; in 
early life, writer on lofric ; for many yL'urs President of 
th(! Linnfean Society, 



CAKPKtiTRB. — Among the charact«ristiu8 of this fam- 
ily are literary and scientific enterprise, philanthropic 
effort, nonconformity, and aptitude for oral exposition. 

/Sr«( Generation. — Rev. I^nt Carpenter, LL. D., 
Unitarian minister ; descended from a non-subscribing 
Presbyterian family, and married to a wife of similar 
descent ; a leading member of the Liberal party in 
Exeter and Bristol ; extremely active in the promotion 
of philanthropic objects ; both literary and scientific in 
his studies, and a man of local celebrity (memoirs by 
his son, IS42). 

Second Generation. — 2 males and 3 females, of 
whom both the males and 1 female require notice : (1) 
J^illiam B. Carpenter, I". R. S., Registrar of the Lon- 

t Dniversity, physiologist, and frequent writer 
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speaker ao. scientific subjects, in man; cases conneolcd 
with social amelioration ; (2) Dr. P. P. CarpCEler {of 
MoDtreal) concJiologist ; actively engaged in philan- 
thropic work; (1) Mary Carpenter, actively 
the foundation and organization of philantbropi< 
tutions, especially juvenile reformatones, and promoUr 
of female education in India. 

Third Otneraiion (too young for special notice) in- 
cludes an inBueutial dissenting minister and a. very 
oessful student. 

Darwin. — There are many instances in this ian&J 
of a love for natural hiatory and theory, and of an apti- 
tnde for wlleeting facts in buajness-Iike but peculi*r 
ways. Speaking from private sources of knowledge, 1 
am sure that these characteristics are hereditary rather 
than traditional ; there b also a strong element of indi- 
viduality in the race which is adverse to traditi<nit 
influence, 

fHrst GeneralioH. — (1) Erasmus Darwin, M. D^ 
F, R. 8., physician, physiologist, and poet. His "Bo 
tanio Garden" had an immense reputation at the timB 
it was written ; for, besides its intrinsic merits, it chimed 
in with the sentiments and mode of expression of 
day. The ingenuity of Dr. Darwin's num 
and theories is truly remarkable. He was held in veij 
gh esteem by his scientific friends, including 

brities as Priestley and Jamea Watt, and it is bj 
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B positi(m. among his con temporaries atid cnm- 

atitoM ihflt his worth may most justly lie appraised, 

iMortuDBtcly for his memory, he h^ had no gooJ 

He WU3 a man of great vigor, humor, itn I 

slity (Miss Seward's life of him, and latterly a 

unphlet hy Dr. Richardson ; see also Mcleyard'g 

PLifeof Wedgwood"); (2) his brother, Robert Wa- 

ig Darwin, wrote " Principia Botanica," which reached 

h third edition in 1810. It is said (Meteyard's "Life 

' Wedgwood ") that the Darwins " sprang from a lel- 

)d and mtellectual race, as his (Dr. Darwin's) father 

l» one among the earliest members of the Spalding 



Stamd Generation. — ^7 males, 3 females, of whom 8 

» deserro notice: (1) Charles Darwb, who died at 

* age of only twenty-one, poisoned by a dlssection- 

HiDid, but who had already achieved such distinction 

pt his name has been frequently mentioned in bio- 

'^hical dictionaries. His thesis, on obtaining the gold 

il of the Edinburgh University, was on the distino- 

1 between "pus" and "mucua." It was a real step 

pfSrd in those early days of exact medical adenee, 

1 was thought highly of at the time ; (3) Robert 

ilring Darwin, M. D-, F. R. S., a physician, and 

fvwd. observer, of great provincial celebrity, on many 

, who lived at Shrewsbury. He married a 

(filter of Wedgwood's, and was father of Charles 

Win {tee below) ; (3) Sir Frands Darwin, originally 
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a physician, but for 1113117 y^^s living in a then seoluded 
part of Derbyshire, surrounded by animal oddities ; 
half-wild piga ran about the woods, tamed snakea fre- 
quented the house, and the like. 

Third Generation. — 8 males, 14 females, of whom 
3 males may be mentioned ; tut illustriously among 
them— (1) Charles Darwin, F. R. 8., "the Ariatotle of 
our days," whom all acientific men reverence and love ; 
the simple grandeur of whose conclusions is aa remark- 
able as the magnitude and multifariouanesa of their 
foundation. There is much ability in many individuals 
in thb generation who bear the name of Darwin, and it 
has been strongly directed to natural history in the case 
of (2) a son of Sir Francis Darwin, a fi-eqiient writer, 
under a well-known nom de plume, on sporting mattera. 
Among those who do not bear that name (being children 
of the daughters of Dr. Erasmus Darwin) I mention 
(8) myself,' with all humility, aa falling technically 
within the limits of the group of acientific men under 
discussion, on the ground of farmer geographical work, 
and having had much to do in the administration tSf 
various scientific societies. 

Fourth Generation. — Includes very few indivtduali 
who have reached mature manhood ; among these ue 

1 Oaptiin Dougtiu Galton, F. R. B., dlstingulghed for offlcial 
In inui7 higb poBta, und nov Orecior of Public Works, !■ 
14 matenullf, not from the D]imiD, but from tbc BtrtiK 
li bu prodacvd noted mechiiDidBiia. 
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(1) George Darwin, eeoond wrangler at Cambridge, 
author of an important article on " Restrictions to Lib- 
erty of Marriage;" (2) Captain Leonard Darwin, R, A., 
who was second in the competition of his year for 
"Woolwich, and now engaged on the Transit of Venus 
Expedition ; (3) Henry Parker, Fellow of University 
College, Oxford, classical scholar and chemist. 

Dawbon-Thrnbr, — This family ts characterized by 
great intellectual activity and much artistic tasle. 

Firtt Generation. — Dawson Turner, F. R. S., bota- 
nist, scholar, antiquary ; a man of unwearied activity in 
CoUectiiig and eompiluig, and an encourager of work in 
rs. One of his two uncles was the Rev. Joseph 
Turner, senior wrangler in 1768, and much distinguished 
hj the personal friendship of Mr. Pitt, Among his ten 
Inale first-cousins on the paternal side were the late 
Lord-Justice Turner and his accomplished brothers. 

Second Cfeneration. — 2 males and 6 females. The 
latter were all remarkable for their energy, accompliah- 
moitts. and the Iwge share they took in the literary 
Ubor of their father and husbands, which was not con- 
fined to transcribing. TJiree were accomplished artists, 
One a musielan, another well versed in Greek. 

Third Geaeration. — Of those above the age of thirty 
ire are 5 males and 3 females, of whom 4 males de- 
•re mention ; (1) Dr. Joseph Hooker, President of the 
lyftl Society, very eminent botanist, director of KeWj 
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Gardens, and formerly Thibetan traveler, and naturaliat 
Ui an antarctic expedition ; his father was Sir William 
Hooker, F. R. S., also one of tbe first botanists of lua 
day, and director of Kow Gardens ; (3) Fraada Pal- 
grave, editor of the " Golden Treasury," scholar and art 
critic ; (3) Gifford Palgrave, Orientalist, Arabian ex- 
plorer, and author of one of the moat remarkable works 
of travel ever written ; (4) R. H. Inglia Palgrave, st&- 
tistidan. (The father of the last three was Sir Frandfl 
Palgrave, historian.) 

IIahooubt, — Scholastic aucoesa, with much love for 

Firtt ffenerafJoB.— The Rev. Vernon Harcourt, Arch- 
bishop of York ; a man of polished intellect and sotsal 
gifts. 

Second Generation. — 10 males and 3 females, of 

whom 4 males deserve notice ; (1) The Rev. "W. Vep. 

non Harcourt, F. R. S,, chemist, the first president and 

one of tbe founders of the British Association at a tima 

when science was partly ridiculed and partly denounced. 

He was the chief framer of its elaborate constitution, 

which la, I believe, a solitary instance of the invention 

of a complex administrative machinery which worked 

n«rfuctly from the first, and has continued worldng, 

■nchanged, for nearly half a century. It has 

lei upon which many other societies have 

SB. (2) Egerton; and (3) Edward 
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Vernon Harcourt, both doublivfiraU at Oxford ; and 
(4) GranTille Vernon Harcourt, who died wliwi on wv- 
dcrgroduate at Oxford, having gained the I^titt univer- 
sity prize. 

Tliird Generation. — 10 malus and 13 females, of 
■whom 2 mules deserve mention; (I) Sir William Vw- 
nnn Harouurt, M. P., lately aolicitor-genenil, professor 
of internatioiml law at Cambridge, well known as a 
political writer under the name " Historicus ;" (2) Au- 
gustus G. Vernon Harcourt, F. R. S., a distinguished 
chemist, Lee's reader in chemistry at Oxford. 

Hill. — The characteristics of this family are, active 
interest in social improvement, power of organization, 
mechanical aptitude, and general sterling worth. Its 
type in the second generation seems to have been unu- 
sually pure. 

Firit Generation. — Thomas Wright Ilill, descended 
from stanch Independents, and married to a wife of 
equal vigor and fortitude, who came from a family 
noted for mechanical aptitude, which she transmitted to 
her descendants. He rose by his own exertions, and 
(aged forty) established a school, much spoken of at the 
time, on an entirely new principle of management, at 
Ha^elwood, near Birmingham. The boys were taken 
into adminiatrative cooperation ; they regulated their 
own disdpline, and the things they learned were of the 
varied kind. Some men of high note were.J 
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cated there, and, among these, at least one of the scisn- 
tiiic men on my list. lie gave much attention to mental 
calculation, and even on hia death-bed (aged eighty-eight) 
. invented and successfully applied a new method ior de- 
termining for any year the date of Easter. Also known 
for hia analysis of articulate sounds and phonography. 
(Short biographical notice in Annual Kcport of the 
Eoyal Astronomical Society, February 13, 1853.) 

Second 6eneralum consisted of 5 males and 8* 
females. — All 5 males had strong points of rese 
blance and deserve notice, (1) Sir Rowland Hill, 
K.C. B. and F. R. S., originator and organizer of tha 
system of penny postage, which is an influence of the 
first order of magnitude in modem civiliziition. Ho 
was noted in youth for powers of mental calculation, 
and in some points was superior even to Zerah Colbum 
and George Bidder ; thus he could mentally extract to 
the nearest integer the cube root of any number not 
exceeding two thousand millions. First inventor (1835) 
of rotatory printing, the method which, with slight 
changes of detail, is still in use for newspapers. Re- 
warded by three separate grants, viz., in 1846 by a 
public testimonial of the value of £13,300, in 1864 by 
the award from the Treasury of his full salary of 
£2,000 a year on his retirement, and in the same year 
by a parliamentary grant of iSO,000. (2) Matthew- 
Davenport Hill, Q. C, late Recorder of Birmingham ; 
'»w reformer of note, especially in reference to dealings 
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with the crimmnl class, substituting promptitude, ccr- 
latnt^, and strictness, for di:iny, unL-crtiiiiity, aii'i 3cvor> 
ity (tee Late Magazine, July, 1872); (3) Edwin lIiU, 
Buperiutendcnt of tlie stump department ; first inventor 
of the envelope fulding-macliine, since improved by Mr. 
De la Rue, He completely remodeled the stamping 
machinery at Somerset House ; was most highly com- 
mended for these improvements in each of Iho first 
three reports of the Commbsionera of Inland Revenue, 
and again by a minute on his retirement, referr'uig to hia 
" eminent and exceptional service." He, like his broth- 
er, was a standard writer on dealings with criminals; 
also on currency. (4) Arthur, head-master of Bruce 
Castle school, where he fully developed the principles 
first laid down by his father ; (5) Frederick Hill, for- 
merly inspector of prisons, then assistant-secretary of 
the Post-OBice. A great and thorough reformer of the 
prisons under hia observation, aiming to fit prisoners for 
honest life on their release. Concurrently, he contrib- 
uted numerous memoirs on social improvements gen- 

Third Gfneration. — 14 mitles and 17 females, among 
tnany of whom the family cliaracteristics continue well 
marked. Thus (1) Dr. Berkeley Hill, and (2) Miss 
Sinaily Clark of Adelaide, Australia, are both actively 
«DgBged in work connected with pauper children. 
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bent and muBical and literary tastcB, joined to a love of 
enterprise. 

First Generation. — Benjamin Latrobe, a convert to 
the Moravians, of which estimable sect he was a patri- 
arch and a mamstay ( Aikin's " History of Manchester "). 

Second Generation. — 3 males, females ; 2 at least 
of whom deserve notice: (1) Christian Ignatius La- 
trobe, author of the ■well-known collection of sacred 
music ; (2) Benjamin Latrobe, architect and engineer 
in America. 

Third Generalion. — 1 males, 2 females, of whom & 
deserve especial notice: (1) Charles Joseph Latrobe, 
Ciovernor of Victoria at the time of the gold discover- 
ies ; author of a once extremely popular book oa Switz- 
erland, called the " Alpenstock," which was the precur- 
sor of Murray's hand-books and more generally diffused 
knowledge. Many others of this generation, who bear 
the Latrobe name, are gifted with the family character- 
istics. (2) John Frederick Bateman, F. K. 8., distin- 
guished en^ieer. 

Fourth Generation — (still young) — includes Colonel 
Osman Latrobe, who was chief of General Lee's staff in 
America at an early age. 



pLAryAm. — Among the characteristic a of this fanaily 
Is an interest in various branches of Bcicnce joined to « 
" eapodty for official work and public action. 

Firat Generation. — Rev. Dr. Playfuir, prmeipal of 
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[tiie XTniversitj of St. Andrews, mitlior of & woi-k oh 
[ geography. 

Second Qeneration.-^A males and 3 fcmules, of 

whom 3 males deserve notice: (1) George Playfair, 

M. D., chief inspector-general of hospilaJs in Bcngaf; 
L he was the head of bis profession ia India, and unthor 

of -i-arlous medical memoirs; (2) Colonel Sir Uugh 

Lyon Playfair, who on his retirement from service pur- 
\ sued a life of incessant activity in public improvement 
L (numerous biographical notices were written of him 8o<m 

after his death) ; (3) Colonel William Playfiiir, whose 
I memory stitl lives in India aa one of the most accum- 
I pliahed amatem" actors. 

I There were two cousins in this generation, the one a 

f very distinguished man, Prof. Playfair, the celebrated 
I mathematician, and author of the " Iluttonion Theory ;" 
1 the other was Mr. Playfair, an architect of much emi- 
I nence, to whom many of the principal public buildings 

in ^Edinburgh aro due. 

Third Generaeion.—^21 males ond 20 females, of 

whom 2 males deserve especial notice : (1) The Right 
. Hon. Lyon Playfair, M. P., F. R. S., formerly profess- 
I <» of chemistry, long engaged in scientific administra- 
\ tioa of various Itinds, and postmaster-general at the 
I of the late administration ; (2) Colonel R. L. 
I'PIayf^, R. A,, the well-known consul-general of Al- 
V-giera, and naturalist. A third brother is a professor at 
I King's Collie, 
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RcMow. — The ^rpe of Oil in&j k atranglf 
mated ; it has been tkmwebaJMA ^j ta^A cdtiratioii, 
rpfaooent, md poetical tirte. 

Fint ^rntrrofM*. — ^riIli■ID Boaeoe, Mdliar oT^Lo^ 
KDHi di Medjci," ** Leo X^" etc. The ftboTMnentaimed 
e abmglj marked in hnm. (Life bf 
\ hf Hartley Colmdge in " Northern 
Worthies," and " Sketdtes " by Wiohii^oo Irring.) 

SavMd Genrratitm. — 7 males and 3 females, of whom 
4 males and 3 females deserve notioe : (1) Thomas Bos- 
coe, editor of I^nii's " Hiatorr of Painting," and author 
of many other works ; (8) Henry Eoacoe, author of a 
standard book on the " Law of Evidoice," of *' Britisb 
Lawyers," and of the Life of hb father ; (3) and (4), 
both decidedly gifted, and authors of poems of merit ; 
(1) Jane Elizabeth Roscoe, a woman of superior mind, 
intensely interested in public affairs, wriler of eome 
poems ; (2) Mary Aime Roscoe, authoress of poemn of 

Tliird Gtnfration. — 17 malfs, 16 females, of whttm' 
3 males and 1 female deserve notice : (1) William Cald- 
well Roscoe, poet and critic (memoirs and collected 
works by R. H. Hutlon) ; (2) Henry Enfield Roscoe, F. 
B, 8., professor, eminent chemist ; (3) William Stanley 
J«vons, F. It. 9., professor, author of the " Coal Quea- 
l," and of rarioiis works on logic and political 
; (1) Mftrgaret Roscoe, afterward Mrs. Sand- 
>>t. 
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Stsachsf. — An old family, small in nimibers, but of 
a marked and persistent type. Among its choraotcrtstict 
, an active interest in public matters and an adminis- 
trative aptitude. 

There have been men of emiueiice in generations pro- 

OU9 to those mentioned below. 

I^rst Generation. — Sir Henry Straohey, under-seers- 

tory of state, and otherwise employed in high official 

poata in India, America, and England ; real negotiator 

I of Peace of Versailles (Stanhope's " History of Eng- 

f land ") ; received medal of Society of Arts for having 

introduced indigo into Florida. 

Second Generation. — 3 males, I female, of whom 2 
[ males deserve notice: (1) Sir Henry Strachey, Indian 
I jndge, called by James Mill, in his " History of India,*' 
" the ■wisest of the Company's servants ;" " aided much 
rin the organization of the Indian judicial administration ; 
I (2) Edward Strachey, author of reports of acknowl- 
edged weight on Indian judicial subjects (Fifth Report). 
Third Generation. — 6 males and 1 female, of whom 
1^3 males deserve notice : (1) Sir John Strachey, eminent 
. all branches of civil administration in India ; (2) 
[. Henry Strachey, Thibetan explorer, gold medallist of 
t'Gie Eoyal Geographical Society ; (3) Major-General 
I Richard Strachey, R. E., F. R. S., active administrator 
wftf Indian engineering- work ; physical geographer. 



Tavlohs or On OAR .—Numerous members i 
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family have bLowh a curious combination of restleBe 
literBiy talent, artistic taste, evangelical dispoaition, and 
mechanical aptitudes. There ia an interesting work pub- 
lished upon it, called "The Family Pen," by tiie Rev. 
Isaac Taylor, 1867 {tee below in the " fourth genera^ 
tion "), which contains a list of ninety publications by 
ten different members of the iamily, up to that time ; 
and there have been more publications, and at least one 

First Generation. — Isaac Taylor came to London 
with an artist's ambition, and ended by being a reputable 
engraver. He acted for many years as secretary to the 
Incorporated Society of Artists of Great Britain, which 
was the forerunner of the Eoyal Academy. All the 
lamily characteristics were strongly marked in him. 

Second Generation consisted of 3 males, all of whom 
deaerve notice : (1) Charles Taylor, a learned recluse, 
editor of Calmet's Bible ; (2) Rev. Isaac Taylor, author 
of " Scenes in Europe," etc., educated as an engraver, 
and far surpassing his father in ability. He married 
Ann Maityn, a woman of reputed genius, authoress of 
the " Family Mansion," and the numerous able mom- 
bers of the Taylor family for the two next generations 
sprung, with one esception, from this fortunate union j 
(8) Josiah Taylor, eminent publisher of arcbitectliral 
vorka ; he made a large fortune. 

''%ir<t Generation, — Descendants of Isaac Taylor and 
•rlyn, S males and 3 femaleii, of whom 2 males 
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and 2 females dcaervB notice: (1) Is&oc Taylor, author 
of "Natural History of Enthusiasm;" (2) Jeffreys 
Taylor, author of " Ralph Ilichards," " Young Island- 
ers," etc.; (1) and (2), Ann and Jano Taylor, joint 
authors of "Original Poems" (Ann marrit-d the Ecv, 
Joseph Gilbert). In this same generation is ranked the 
Rev. Howard Hinton, s leading Baptist minister, who 
was a son of one of the sisters in the previous genera- 
tion, and is father of a well-known aurist. 

FourUt Generation. — 6 males and 9 females now liv- 
ing, and some few others who are deceased ; of these, 5 
males and 1 female deserve special notice: (1) Rev. 
Isaac Taylor, author of " Words and Places," of " The 
Family Pen," and of "Etruscan Researches;" (2) Jo- 
Rah Gilbert, author of " The Dolomite Mountains ; " 
(8) Joseph Gilbert, F. R. S., eminent for his chemical 
and physiological researches in their relation to agri- 
oulture (the paternal race of Gilbert had also a marked 
type) ; (4) Thomas Martyn Herbert, Independent minis- 
ter, scholar, and writer; (5) Edward Gilbert Herbert, 
of the Chaneery bar, who died young of diphtheria; (1) 
Helen Taylor, authoress of " Sabbath BcIIr." 

Wbbqwood. — This family ia curious for the spo- 
radic charaetcr of its ability, as shown by the number 
■of Hs members in rather distant relationships who have 
l>ocome distinguished. The Wedgwoods must originally 
bave been of a pure type, because the name was prev><ji 
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leat in the Tillage where the great potter was bom, nnd 
the bearers of it were largely interrelated, and followed 
the same craft. He himself married a Wedgwood, who 
was a third-cousin, and both liis father and grandfather 
were potters. (Meteyard's " Life.") 

First Generation. — Josiah Wedgwood, F. R. 8,, "F». 
ther of British Pottery," whose once abundant worka 
now fetch fabulous prices. 

Second Generation. — 3 sons and 4 daughters ; 1 Boa 
deserves notice, viz., Thomas Wedgewood, who died 
young. His abilities were great ; he was an ardent ex- 
perimentalist, and has some cMm to rank as the first 
person who ever made a photograph. {See p. 6.) 

Third Generation, including descendants from the 
sisters of Josiah Wedgwood, contains: (1) Henaleigh 
Wedgwood (English Dictionary and " Origin of Lan- 
guage ") ; (2) Charles Darwin, F. R. S. [set under Dar- 
win) ; (3) Sir Henry Holland, Bart., M. D., F. R. S., 
who died subsequently to my having begun this inquiry ; 
(4) S. H. Parkes, M. D., F. R. S., Professor of Hy^- 
ene to the Army Medical School. 

J'hvrfh Generation. — {See under Darwin.) 



it ua now \o<>k at the near relations of the scientific 

" B purely statistical point of view, combining 

quoted with the rest, and calcuiate the pro- 
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portion of them who have achieved diatiactlon. It ap- 
pears from my returns, which are rather troublesome to 
deal with, owing to incompletencsa of information, that 
120 scientific men hare certainlj' not more than 250 
brothers, 400 uncles, nnd 1,200 male cousins who reach 
adult life. They have somewhat Uta than 120 fathers 
and 240 grandfathers, because the list contains brothers 
and cousins. 1 will take two groups : (1) grandfathers 
and uncles, both paternal and maternal, say about 600 
persona ; (2) brothers and mala cousins on both sides, 
1,450 persons. On the supposition, which is somewhat 
\a excess of the fact, that I am dealing with complete in- 
formation oonoeming the familiea of 120 scientific men : 
! find in the first group of 000 persons ; (1) Jeremy 
Bentham, a great leader of thouglit and founder of a 
school of philosophy ; (2) Wedgwood, the founder of 
a national industry and art ; (3) Compton, the inventor 
of a machine for cotton manufacture, which gave a 
timely impetus to that great national industry ; (4) 
Maakelyne, an astronomer-royal ; (5) Playfair, the sci- 
entific head of a Scotch university ; (6) William Smith, 
founder of British geology ; (7) Harcourt, the lawgiver 
and first president of the British Association ; (8) Pem- 
terton Milnes, who refused both a secretaryship of state 
asd a peerage ; (9) Latrobe, who was to the very wor- - 
tby sect of the Moravians much what Barclay » 
Qn^cers, that is to say, not its founder, but a great 4 
pMt to it; (10 and 11) two archbishops, HarcoiB 
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York and Brodriek of Cashel ; (13) Era«nus Darwin, 
poet and philosopher of high repute in his day ; (13) 
Isaac Taylor, author of "Natural History of Eothusi- 
asm," etc. I will stop here, though it would be easy to 
extend the list considerably, if I took a slightly lower 
level of celebrity for my limit. 

Every one of these 13 men, when he died, was, or 
would have been, if he had not previously outlived his 
reputation, the subject of numerous obituary notices, 
and his death an event of sufficient public interest to 
warrant his being reckoned as an " eminent man," I 
foi'merly calculated, and have since seen no reason to 
doubt my conclusions, that the annual obituary of the 
United Kingdom does not include more than 50 men 
who are eminent in that sense. Therefore tliis small 
band of 600 individuals contains almost one-fourth as 
much eminence aa is annually produced by the United 
Kingdom. A different criterion of eminence may be 
found in the number of celebrated men reared in the 
universities, whither a large proportion of the brightest 
youths of the nation find their way. I examined the 
list of honors at Cambridge in the ten years 1820— '29 
inclusive, and also the four years 1942-'45, of which I 
happen to have some personal knowledge, whence it 
a^fpetirod to me that, on the average, 660 Cambridge 
»deiit» do not produce more than 3 men whose genera! 

n^avi is of equal rank to that of the 13 men in the 
"■andfathors and luiolea under consideration. A 
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more exact test, and the boat of which I can thtuk, is to 
examine into the fate of the boys at large schools. It is 
not difficult to leam the productiveness of each school aa 
regards eminence, because there are animal gatherings, 
t« which former school-lioya who have won distinction 
we generally invited and not unfrequently come. As 
men begin to distinguish themselves at thirty-five, and 
naay be supiwsed willing to attend on such occasions till 
seventy, the notabilities invited to be prcaont at scho<il 
gatherings represent the product of, say, thirty-fivo 
years. I feel sure that 600 middle'Closs boys do not 
turn out more than a fraction of one eminent man, 
though they may turn out many who do well in life and 
im fortunes and local repute. 
The second of the groups consists, as already men- 
It Soned, of brothers and male cousins, making a total of 
liifibout 1,450 men. I will examine the achievements of 
J, solely in respect to high university success, partly 
use several of the cousins are too young to have 
ad time fully to distinguish themselves otherwise. Let 
S limit ourselves to the following names (the list would 
wfeQ lengthened if we took a lower level) : Cambridge : 
1>|1) Alderson, both first classic and senior wrangler, that 
, fifst mathematician of Iiis year at Cambridge ; (2) 
NToodhouae, senior wrangler ; (3) Main, senior wran- 
(4) Humphrey, senior classic; (5) Scott, joint 
} classio, Osford : here the method of exumiiia- 
i KKwds no means of ascertaining who is absolutcl' 
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the first of hia year, since the men are grouped alpha- 
betically in classes, and not according to their order of 
merit in those classes. The names I will select are 
those of men who were in the first class and have subse- 
quently diatinguiahed themselves, viz. : (0) Moberly, 
head master of Winchester, now Bishop of Salisbury ; 
(7) Francis Pulgruve, critic ; (8) Tlon. George Brodrick, 
first class both id elassiea and history, well known as on 
influential though anonymous writer. It ia a remnrk- 
able fact or coincidence, that 5 men out of a group of 
1,450, or say 1 out of every 300, should be first of hia 
year in the single University of Cambridge, either in 
mathematics or in classics. This is about the proportion 
that exists among the men who actually go to Cam- 
bridge, and these, as before mentioned, are no chance 
eelcctions, but include a large part of the annual pick of 
the intellectual flower of the whole nation. Moreover, 
these distinguished brothers and cousins of scientific men 
ore themselves interrelated ; the two senior wranglers, 
Aldorson and Woodhouse, being first cousins, and the 
two classics, Scott and Brodrick, being first cousins 
also ; both families being, in other respects, rich in 
ability. 

We may otherwise appreciate the influence of hered- 
ity, as di-stinguisbed from that of tradition and educa- 
, tton, by observing tlie similarity of disposition that 
lOBietames prevails among numerous scattered branches 
he same family. 'Ilie two following extracts from 
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) rejilies I have rcct'ived, are i) lustrations of what I 



(1) "My numerous relatives, though unknown to 
, ere mostly characterized by great breadth of 
lought and rare iudupendence of actiim." [These char- 
seem clearly traced by the writer to a great- 
mdparent who iminigruted from Germany] ; (2) 
J* Counting third cousina, I have acorva and scores of 
Blatives, and scarcely an -untteady person among them." 
I have numerous returns, in which the writer ana- 
lyses his own nature, and confidently ascribes different 
3 of it to different ancestors. One correspondent 
18 isgeuiously written out his natural characteristics in 
Kd, blue, and black inks, according to their origin — a 
nethod by which its anatomy is displayed at a glance. 
My data afford an approximate estimate of the ra- 
1, according to which effective ability (hereditary gifts 
tJ»?tt* education plu» opportunity) is distributed through- 
out the different degrees of kinship. They state— (1) 
the number of kinsmen in the several near degrees ; 
(2) 'the number of those among them who were in any 
sense public men ; and (3) the number of those who, 
not being publicly known, had nevertheless considerable 
reputation among their friends. It is therefore only 
requisite (after some previous revision) to add the re- 
turns together, and to compare the number of distin- 
guished kinsmen in the various degrees with the t 
flUDiber of Unsmen in those degrees, to obtain i 
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whose raHo la one another is the one we are in Hearch of. ■ 
These coacluaions are not materially vitiated by the iact 
that diEEercnt correspondents may have different esti- 
mates of what constitutes dbtinction, so long as each 
writer is consistent to his own scale. I have tried tha 
figures in many ways — without any reviaon at all, with 
moderate revision, and with careful sifting, and I find 
the proportions to come out much the same in every 
case. In comparing these with previous results, ob- 
tained from ao analysis of men of much higher general 
eminence (" Ilereditflry Genius," p. 317), 1 find the fall- 
ing off in ability from the central figure, the hero of the 
family, to be less rapid as the distance of the kinship 
increaaea. There is, however, one group in that book, 
consisting of divines, whose general eminence is not so 
great as the rest, and which also resembles the acientifio 
men in the famUy dbtribution of ability. My former 
figures for 100 divmes gave 22 notable fathers, ^ 
brothers, 38 grandfathers, and 42 uncles ; my present 
results for 100 scientific men are 28, Se, 20, and 40 
respectively. 

As regards the relative influence of the paternal and 
maternal lines, I find close equality. My method of 
comparison is by setting off paternal grandfathers and 
puternul nnclcs gainst maternal grandfathers and : 
temal QucIcb, no other near degree of kinship being 
vilablu for the purpose. My results for 100 seientifio 
are : paternal grandfathers, public characters, 10 ; 
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of high private reputation, 3 ; paternal uncles, 13 and 
8 ; making a total on the paternal side of 34. On the 
other hand, the maternal grandfathers are 1 1 and 4 ; 
maternal uncles, 15 and 7 \ making a total on the mater- 
nal side of 37.* 

I leave to another chapter some remarks about the 
relative value of maternal and paternal educational in- 
fluences on scientific men. 

1 In " Hereditary (}enia8/* p. 196, haying fewer cases of scien- 
tific men to deal with, I extended my iDqniries to nephews and 
grandsons, and in a second table e^en to great-grandparents, great- 
grandsons, and other equally remote degrees, but this latter was 
confessedly of Uttle value. 



CHAPTER II. 



Energy — Size of Heoil — Defllth — pBrseverance — Pruotical BusineflB 
Hsbits — Hemor; — Independence of Character — Mechuucal Apt- 
itude— Beligioui Bias— TruUifutoeHB. 



speak of the qualities which the 
t conspicuous in scientiitc meti, 



In this chapter I 
returns specify aa 
and I ahull endeavor to make them tell their own tale 
by quoting anonynnoua extracts from their communiea- 
tiona. Some of these qualitiea are common to all men 
who succeed in life, others — such as the love for sci- 
ence — are niore or less special to- scientific men. We 
will begin with the general qualities, with the view of 
obtaining as exact an idea aa may be of the degree in 
which they are present in the leaders of science of the 
present day, neitlier exaggerating nor under-estimating. 



I energy, or the secretion of nervous force, in 
I the powers of the man are overtasked by hk 
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I daily duties, his health ^ves way, and he U soon weeded 

\ out of existence by the process of natural selection ; 

a moderatOj it just suffices fur the duties and ordi- 

I nary annusementa of his life : he lives, as it were, up to 

jicome, and has nothing to spare. When it is large, 

he has a surplus to get rid of, or direct, according to his 

tastes. It may break out in some illegitimate way, or 

he may utilize it, perhaps in the pursuit of science. It 

will be seen that the leading scientific mon are generally 

endowed with great energy ; many of the most a 

I fill among them have labored as earnest i 

I extra-professional hours, working far into the night. 

P-They have climbed the long and steep ascent from the 

I 3ow^ to the upper ranks of life; they have learned 

I ■where the opportunities of learning were few ; they 

\ bave built up fortunes by perseverance and intelligence, 

[ and at the same time have distinguished themselves as 

riginal investigators in non-remunerative branches of 

I science, lliere are other scientific men who possess 

I what b sometimes called quiet energy ; their vital 

I engine is powerful, but tho steam is rarely turned fully 

Again, there are others who have fine intellects, 

f without much energy ; but these latter classes ore quite 

I in the minority. The typical man of science has been 

I at full work from boyhood to old age, and has exuberant 

r spirits and love of adventure in his short holidays, when 

Itlie engine of his life runs free — temporarily detached 

Pfeom its laborious tasks. 
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We must be on our guard against estimating a man's 
energy too strictly by tJie worlt he accomplishes, because 
it makes great difference whether he loves his work or 
not. A man with no interest ia rapidly fagged. Pris- 
oners arc well nourished and cared for, tut they cannot 
perform the task of an ill-fed and ill-housed laborer. 
Whenever they are forced tn do more than their usual 
small amount they show all the symptoms of being 
overtaxed, and sicken. An army in retreat suftera in 
every way, while one in the advance, being full of hope, 
may perform prodigious feats. 

In the following extracts I insert every thing that 
seems deserving of mention as regards the enet^y of 
either parent. It will be observed how strong is the 
tendency for this primary quality to be transmitted 
hereditarily. 

Speaking generally of these and all other extracts 
printed in this book, I should give the following expla- 
nation : 

Whenever any thing is interpolated by me it is put 
in square brackets [ ]. All proper names are replaced 
by dots, because I do not wish to adminbter to the love 
of gossip. It is indeed impossible to prevent intimate 
friends from sometimes guessing the name of the au- 
thor, but I have taken care that nothing is inserted which 

cause annoyance. I have taken some trifling edito- 
(iea, such us occasionally working tJie words of 
into the answer, when the latter was too 
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t to explain itself ; and in a few cases the third per- 

I haa bnen turned into the lirst, for the s^ke of uni- 
Bformity. 

Extracts from Returns. 

roCO ABOVE TMS ATBttAGK — FORTr-TWO OASIS. 

" Traveling almost continually from 1846 up to 

} present time. Restless. All life accustomed to 

sxtremely rough travel ; often months without house or 

Of mind — restless. 

"Father — Very energetic ; restless. In old age trnv- 

^cd considerably. Mentally restless. Mother — Quiet 

ind delicate." 

S. " When young, and to the age of thirty or more, 
rked habitually till two and three a. m., often all 
ht. Traveled much in various climates. Much en- 
ance of fatigue and hard living — [an excellent moun- 
leer]. Of mind — [lias risen to the highest position 

a hia branch of science, and conducts an enormous cor- 
espraidence on a variety of technical and scientiiic 

mbjeoK]. 

" fatker^-Verj considerable energy both in body 

tbd mind. Mother — Below the average iu bodily ener- 

[y, but remarkably active mentally." 



" When fishing or shooting (my only occupation 
r the holidays) 1 am the whole day on i 
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Of mind — III thirteen years I examined and naniod 
some 40,000 examples, described about 7,000 spedes, 
wrote some 6,000 pages of printed matter, carrying on 
at the same timo a groat deal of correspondence. 

"Father — 1 cannot aay. Mother — Is active the whole 
day. At the age of sixty-three she took sole charge of 
my child, then but a few weeks old, nuraing it for three 
years, night and day. Energy of mind equal to that of 
her body," 

4. " Remarkable energy and activity of body, and 
power of enduring fatigue and going without food. 
Extremely fond of and an adept at all field sports. 
Abstemious. Of mind — Vigorous pursuit of scientific 
experiments and investigations, of investment and man- 
agement of money, business transactions, etc. 

" /"artcr— Active in field sports; has ridden sixty 
miles before dinner. Abstemious. Energetic in mind. 
Mother — Much energy, as shown by activity and power 
of enduring fatigue. Great physical courage and pres* 
ence of mind in danger." 

5, " Remarkable for athletic exercises when at Cam- 
bridge. In early life encountered great fatigue with the 
itDiy, as ... . during the .... war. 

** Father — Great activity and immense energy in the 
e of Ins profession. A man of most powerful 
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6. " 1 have been and etill am a strong walker, both 
mountaineering and decr-atalking. I never knew what 
it was to be tired, but, after the hardest duy, was ready 
to start again with six hours' sleep. Although in my 
sixtyrseventb year, I am still an i^ulcfatigablc duer- 
stulker." 

7. " Strong when young — walked many a time fifty 

miles a day without fatigue, and kept up five milca an 
hour for three or four hours. 

"Father — Remarkable energy of body up to the age 
of thirty, as shown .... Of mind — Remarkable 
energy from early youth to his death (brought on by 
accident at seventy-three), when he was as actively 
engaged as ever in preparing for experiments [official 
and of a very multifarious kind]. Mother — Remark- 
able energy of mind in assisting her father in the prepa- 
ration of his lectures, and afterward her husband in his 
official correspondence and writings. After his death 
she wrote largely in magazines, and at the age of eighty- 
five published ' Suggestions for . . . .' [certain im- 
provements in administration]," 

8. " When under twenty, have walked twenty miles 
before breakfast ; when about thirty-two, walked forty- ^1 
five miles ] dined, and danced till two in the ^^^^^^^^^| 

ttritfaoat fatigue. At the age of twenty-aix, duri ^M 

taea. 'days, was only three hours per night in bed H 
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two of the nights was up all night preparing for ... . 
[certain scientific work], I'ond of mountaineering," 

9. " Considerable energy and power of enduring 
fatigue ; rough traveling on small means in ... . 
[partly-civilized countries]. Have rowed myself in a 
skiS one hundred and five miles in twenty-one hours 
while under-graduato at .... ; rowed in every race 
during my stay at the univorsity ; rowed two years in 
the university crew [Oxford and Cambridge faces]. 

"Father — [Many examples of his energy in his 
.... life]. Of mind — Considerable, compiltug and 
writing on a great variety of Bulijects, while at tha 
same time carrying on a system of ... . observations, 
and for years together. Mother — Energy of mind very 
similar to that of my father ; joining nightly in ... . 
observations, dally in writing or drawing . . . ." 

10. " Very at'tive in business, preferring walking to 
the compulsory driving ; occupied fourteen or fifteen 
hours a day without diatrcsa ; restlessness kept under 
conscious restraint ; longing for adventurous travel, but 
hindered. 0/ mind — 1 doubt whether any one in my 
profession has done more work, if I may reckon the 
total work done in . . . ., etc., etc. ; and 1 worked 
nearly as liord while a student. 

"Fatlier — As a young man, an active cricketer and 
olScer. A very earnest, active man in buaU 
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I nees, heavily engt^ed iu it from the age of eighteen. 
ides, he took on active part in town afFah-s and the 

I management of many associations. Jtfoffter — A good 
walker, very active in the management of hor house. 
Although she had a very large family, and look most 
diligent care of them, she was always at work, collect- 
ing all manner of tilings, arranging, deacribing, corre- 

' aponding, painting, copying ; she was never idle." 



11. "I fl 






a unweariedness as 
n the streets as my 



my father, and find myself trotting i 
father used to do. 

" Father — Was very untiring ; he tells me he has rid- 
den one hundred miles in a day. He could walk up one 
of the North Wales hills when nearly seventy, and used 
to go long distances in London, passing often from a 
J Talk into a run." 

13. " In early life, occasionally working the night 
f through. Great adroitness at games ; fast 
f the prize for fencing at ... . On board a 
. 18 — .... did feats of agility, such as , 
ft rope hand-over- hand, which none of the" mii 
I would attempt. 

"i*'a(Aer— Great amount of quiet energy. 
[ great energy and perseverance, which lasted t< 
[ of his life. Thus he had known little Greek, but studied 
Kit when an old man for the sake of his ... . research- 
I ttf; also Aramaic. Mother — Active housfl-mother." 
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13. " Habitually travel by night without interfering 
witli work of any kind carried on during the day. 
Active habits and great power of enduring fatigue." 

14. " I ivaa in youth and early manhood bodily 
active, a good runner and leapcr, excelling almost all 
my Bchoolfellowa [the school was a large one] in both 
points, and a persistent walker. In mind — During the 
Lest fifty years of my life 1 went through a large 
amount of bruin-work, and vigorously pursued the sev- 
eral interests indicated in the enumeration of my several 
oecu pat ions, 

"Father — In bodily activity much like myself, with 
the addition that he was a good swimmer, /n mind — 
Capable of great occasional escrtion rather than of sus- 
tained effort. Mother — In mind — Very energetic within 
a limited range. Always showed great courage, forti- 
tude, and equanimity. In her nursing duties, whether 
of young or old, was active, persevering, and remark- 
ably successful." 



15. " At the age of sixty made a tour, chiefly peSes. 

trian, of four weeks in the Alps; ascended Cima di 

Jjtzi ; crossed St.-Thdodide Pass, walking sometimea 

*Mrty miles a day ; aged sixty-seven, grouse-shooting and 

■tttlktng. Walk six miles daily to present date. 

rf— flee Ibt and dates of works and papers [an 

rnoont of work]. 



QUALITIES. 05 

"Father — Active disposition ; he let his (amily es- 
' tate, entered inrgely into mercantile pursuits, and died 

[abroad]." 

16. " When young, a very quick runner and jump- 
er ; good shot ivitli a bow and arrow. In middle age, 
■walked to extent of twenty-five miles a day for many 

t months, forty miiea in one day, rarely tired. Of mitid 
I • — ^In early life, any amount, provided tiie subject was 
ialeresting." 

17. "At times, great fatigue has been gone through 
I 'in (xmnectioR with my profession. In mind — A good 
' deal of continued power of brain-work ; mental fatigue 

a sensation not known. 
"Father — Very energetic. In mind — Remarkably so, 
L Having been ruined in early life, he articled himself to 
ifa solicitor when he was thirty-five years of ago ; pro- 
t .cured good practice, and wrote [a small technical book] 
i^on law. Mother — Loved to go through much fatigue. 
[j In mind—Very energetic ; added greatly to the income 
her family by her writings," 

18i " Active bodily work an absolute necessity of 
y being ; without it my epigastrium would gnaw itself 
^to fiddle-stringa. In mind—M.y scientific works must 
wer this question [they are very considerable]. 
"Falher — Decidedly active and energetic; use 
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go out fossil-hunting when it was too late to follow his 
oceupatioQ [which involved out-of-door work, lasting all 
day and fatiguing to the muscles]. Mother — Very iii- 
dustriouB." 



19, " Eseelled at school and college in aihletio 
sports, especially in long jumping (eighteen feet), /« 
mind — Almost incapable of fatigue up tc the age of 
thirty-eight. Usually engaged in literary work imtil 
long after midnight. 

"father — Remiffkalily active habits; a grtat reader 
when not engaged in drawing and writing." 



20. " Excellent walker ; great endurance of fatigue 
[facta are given]. In mind — Active mental effort all 
my life ; have had abundance of active employment ; 
am now doing duty as , , , , [numerous honorary 
ofiicea of the first rank iu ijnportance and labor]. 

"Father — Energetic, with considerable endurance ; 
good swimmer. In miful — He had much the same active 
employment as myself ; he took an active share in aci- 
encc, politics, and in religion. Mother — Active habits ; 
she had great power of doing work and carrying on 
business." 



" When a loy of thirteen I walked forty-eigbt 
ono day, fifty the next, and about twenty the , 
« grown up, my powers were ordinary, car- 
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twnly not alwve the average. In mUtl — Naturally 
indolent ; disinciiucd to work unlesa with a lurgc object, 
[N. B. — I insert thb moderate atotement because my 
corrcapondent adheres to it verbally, and gives facts and 
reasons which I cannot controvert ; nevertheless, if 
energy is to be measured by work actually aecom- 
plished, and if my correspondent's work be confipared 
irtth that of other men, the estimate of his cnei^y 
TTOuld be prodigiously increased.] 

"Fadier — When a young man he and two brothers 
walked sixty miles in one day. Much mental energy ; 
ready for all purposes. When old he wus astonished at 
the amount of work in .... he did when young, 
Mo&ff — Ordinary, both bodily and mental." 

" Haa done his chief brain-work between ten 
J. M. and two a. m,, besides all the day -labor ; rests per- 
". fecUy during a night railway journey. 

"Father — Great energy, and very active ; capable of 
L-enduring great fatigue." 

" Active and energetic from infancy to eighty- 

'toat years of age. In mind — I must leave my works 

to answer this question ; but I believe 1 have been a 

■* hard worker during the whole period of my existence. 

^N. B.— No doubt of it.] 

"Father — Enei^etic, both in body and mind ; mua- 
a great reader. Mother — Delicate, but activ" 
4 intelligent." 
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34. " A Btrtng walker and iMrama ; caa write 
tnore ispiJIj thao anT nac I era mrt (tldrtj folioa 
ot HventT-tTo words, equal to 2,160 words, an honr). 
/■ mini — Have alwars worked k«^ Iicmds and y«rj 
tasL 

" Faiker — Ritaarkable otos?' and aiduiaiice, not- 
vithstsoding asdima : xcry bard-vorkiiig as a ... . 
Mother — ^PhT^call; weak, but baa had a lai^ family ; 
haa done a great deal of oci^aal aa vdl as of steady 
work," 

^H 25. " I am a hard rider with faouods, fond of mouo- 

^H taiDeering, and not easily tired. 

^H "FaOier—Ka active man all hb life, riding every 

^H day, and always about, although over eighty." 

L 



" Energy shown by much activity, and, while I 
had heulth, prower of resisting fatigue. 1 and one other 
i alone able to fetch water for a large party of 
officers and men utterly prostrated [other facts given in 
L of undoubted energy]. In mind — Shown 
by vigorous and long-continued work on same subject, 
an twenty years on ... , and nine years on ... . 

"Father — Great power of endurance, although feel- 
ing much fatigue, as after consultations after long jour- 
fl ; very oclivo ; not rostleBs. In mind — Habitually 
■wtlve, Its shown in conversation with a succession 
duHng the whole day," 
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27. " Consideruble enduring power in fulfilling any 
given task or duty ; have dissected continually for three 
or four weeks eight or nine hours a day, devoting some 
sixteen hours to the work at critical times. la mind — 
Consiiieraljle, Wrote and superiateudcd first oditioa of 
. . . ., giving instructions to artists regarding from 200 
to 300 woodcuts, correcting press, etc., without' assist- 
ance, in about seven months [all this in addition to pro 
fessional work] ; hard work for mind as well as body." 

28. " Energetic. Lt miiui — [extraordinarily so, both 
in administratire and in original work]. 

"Father — Energetic. Author of, I think, more than 
seventy scientific memoirs." 

29. [Tormerly great power of railwuy tru'el with- 
out fatigue. In mind — Active and energetic in a very 
high degree, as shown by the amount of his official and 
private work], 

"lather — 'Always on horseback ; traveled very con- 
stantly and rapidly. Steady in pursuit of an object. 
He would break in horses with great skill and patience ; 
■woidd learn languages with great perseverance, even 
after fifty years of age. Mother — Very energetic in 
1 1 . inquiries." 

80. " fireat nctivily at cricket and football 
a of twenty-five. Captain of . , . 

; used to row a great deal in heavy boats." 
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31. " I posaess considerable bodily energy, and when 
young excelled in fencing, swimmiDg, and the high jump. 
In mind — Have worked bard with my brain for the last 
thirty-five ycara, almost without intermission. 

"Father — Considerable bodily energy, and a good 
pedestrian. Mother — Sluggish bodily powers, but in 
mind most energetio when once roused to action by & ■ 
subject that interested her feelings," 

33. " Sufficiently patient of ordinary fatigue, cold, 
and hunger, to enable me to enjoy traveling in unfre- 
quented countries when my companions suffered much 
difloomfort. In mind — Can commonly work from twelve 
to fourteen hours a day without any remarkable amount 
of exhaustion. 

" /"a (Aer— Capable of enduring fatigue." 

33. [This is a case of extraordinary mental activity, 
as shown by evidence which I do not feel justified in 
quoting. It was rewarded by success, notwithstanding 
serious impediments in boyhood.] 

" Father — A most energetic man; all for practical 
pursuitfl. Mother — An unusually strong mind, and 
Aftdjr love and search for knowledge." 

Walked from Cambridge to London in S day. 
' ^rty-cight ascended the Piz Corvatsch, in 
'ft minrf — [Facts evidencing consider- 



" J^'alhcr—Foad of exercise ; a good walkur. Mother 
^-decidedly active bodily habits," 

S5. " I am decidedly lazy ; but with due etimuhts 
could always get through a great amount of physical 
work, and was rather the better for it. In mind — As a 
boy, I worked for three months all day and all night, 
with not more than four or five hours' sleep. When 
fall of a subject and interested in it, I have written for 
seven or eight hours without interruption, and without 
feeling any notable fatigue." 



36, " In early life as a boy 1 was ccgagwl in business 
from twelve to fourteen hours a day, yet always found 
time to study and make my own instruments. Later 
on, my studies and scientific work were always accom- 
plislted after business-hours ; and it was generally my 
habit to commence work after dinner, and to work in 
science until two, three, or (our in the morning, and to 
begin work in business again at nine. I never tliought 
of rest if I had any thing in hand of interest. 

"Father — Kemarkably active, and capable of sus- 
taining an amount of bodily exertion which would have 
destroyed the health of most men ; for example, I have 
known him sustain great fatigue for eighteen hours out 
of the twenty-four for months at a stretch, A great 
walker. In mind — Of indomitable activity; a great 
reader; always at work in applying discoveries in 



72 



ENOUSH MEN OF SCIENCE. 



to the arts ; ap untiring worker in any thing he under- 
took. Mother — Busily active; great and rapid reader 
of current literature — perhaps had read almost every 
booli of Interest in fiction which appeared." 

37. " Used to work all day at 
or threc-tiuartcrB of the night at scit 
day afternoons to Monday moruiugs 
to fifty miles [in pursuit of a branch 
Could work hard at business all day 
business), and at evening and night 
[two branches of science]. Found i 



id one-half 
;ncc. From Satur- 
I would walk forty 
of natural history], 
(and a very anxious 
would work hard at 
I wonderful relief in 



"Father — Energetic in traveli 
business." 

38. " For several 
practice, and at the si 



ig ; great energy i 



full medical 
time was a lecturer on ... . 
and engaged in investigations on .... for which the 
royal medal was awarded by the Eoyal Society. 
"littker and MoUier — Both of active habits." 

39. " In professional life I have often been up three 

Buucessive nights without distress, but did not like a 

fnurth, if it came. Consider that my limit. /» tuind — 

Wrote .... [a considerable work] between 11 p.m. 

^ A. M., after professional hours. All the time that 

voted to science has been stolen from strictly 

igBgemeuta, but more often from myself," 
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" Considerable power in earlier days of enduring 

Dneatal fatigue and of takiug up without difficulty a con- 

Biderabic range of subjects. Example; I was for a 

I little while, at the age of sevent«ea to twenty, employed 

■in tcat^hing, and I contrived in my scanty intervals of 

e to read a very large quantity of Greek and Latin, 

md to become, without any external assistance, a very 

v&ir mathematician [my correspondent occupies a high 

I official position, in which considerable mathematical 

Fitnowledge is essential]. 1 learned also Italian at this 

L time." 



" I should eny considerable, judging by the num- 
' ber of things I have been able to learn and to do since 

^ adult age." 

" I think considerable, m mind. Have oom- 
I , monly had it said of me that it was wonderful how 1 
rgot through so much work. 

"Father — Was well known as a hard worker. 

Wother — ^A great reader ; taught herself Greek and 

Hebrew, and learned German in later life, to read Lu- 

Rj&er and other theological writers in the original. A 

Bat student of theology." 



1, "No remarkable energy of body. In mind — 
r capable of a large a7>wiint of brain-work ; fot- 
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years have regarded myself as defective in brain-power. 
[The actual performance of this correspondent is consid- 
erable, and of a very high order.] 

"Father — In early life fond of athletic eporta, and 
an enthusiastic sportsman. Energy of mind very r&- 
markable, shown in early university and professional life 
and all subsequent occupationa. He wrote a large num- 
ber of publications on subjects of ... . and .... 
controversy. Mother — Energy of mind remarkable ; 
zeal in pursuit of intereats, excessive." 

2. " Constitutionally languid, with a strong wish for 
greater energy and more power of enduring fatigue. 
In mind — Energetic as far as health permits. Much 
occupied professionally, but, when well, capable of vig- 
orously following up the science of .... in leisure 
hours. 

" thther — Energetic in body as far as his health 
allowed ; in mind, very energetic. His brain-work from 
an early age was very large in amount, and he was 
vigorous and sanguine about any thing ho undertook. 
Mother — Very languid ; incapable of any bodily eser- 
tion. Very little energy of mind ; too languid to take 
muijt interest in any thing beyond her own famUy." 



jtatt^ neDtion that energy appears to be correlated 
allnees of head, a fact which is well illustrated 
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1, although the averngo circumferenRe of head umong 
a scientific men is great. Energy is also, as we have 
sx, strongly marked among them ; but it is much 
aaoTQ strongly marked among those who have small 
I haro ninety-nine returns, many of which I 
lave verified mygelf, uaing the hat-maker's whalebone 
^oop, and measuring inside the hats. It appears that 
Kihe average circumference of an English gentleman's 
3 22i to 23i inches. Now, I have only thirteai 
i under 22 inches, but eight coses of 24 inches or 
upward. The general scientific position of the small- 
headed (who are mostly slender, but not neccasarity 
. short) and large-headed men sooms equally good ; but 
) faot is conspicuous that, out of the thirteen of the 
Eormer, there are only two or three who have not re- 
ftierkable energy ; and out of the eight of the latter 
I only one who has. A combination of great 
Biergy and great intellectual capacity is the most cfEec- 
Ire of all conditions ; but, like the combmation of 
! and strength in museulir powers, it is very 



ITie excellence of the health of the men in my list is 
markable, considering that the majority are of midlife 
diioany of advanced ages. One-quarter of them state 

t they have excellent or very good health, a second 
r have good or fmr, a third have had good heal) 



I 

3 
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since they attiuned motihood, and only one-quarter make 
compluinta or reservations. Here are two examples of 
excellent health in which some details are given: X. 
" Only absent from professional duties two days in 
thirty years ; only two headaches in my life." Hia 
next is from a correspondent who ia between seventy 
and eighty years of age. 3. " Never ill for more than 
two or thrco days except with neuralgia ; no surgi(^ 
operations except inoculation, drawing of one tooth, and 
cutting of coma." ' 

I may add a charactciistic biographical extract from 
the Times, October 31, 1873, relating to the kte Sir 
Henry Holland, who was on my list ; " Certain it is, aa 
all who have fallen in with him by sea or land will 
attest, that he might be seen in all climates, in the arctio 
rpgions or the tropics, on the prairies or the pyramids, 
in precisely the same attire — the black dress-coat in 
which he hurried from house to house in Mayfair. Tel 
he never had a serious illncsB till his last. There was 
not a day, probably not an hour, when ho could not 
boast of the viene sana in eorpore sano ; and, without 
headache or heartache, he attained the extraordinary a 
of eighty-six." 

It is positively startling to observe in these retuma 
the strong hereditary character of good and indifferent 

' I i«ad tbis at mj lecture at the Ro^al Inalitutiou. It 
1 the pen of the {geologist, Frof. Phillips ; a f«w Av/e afterward,' 
-illed b; a fsU down-atsin at Oiford 1 
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onalttutions. I have clasaifiud iJie Entries, each entry 
e health of the scientific man, of his father and 
if his mother respectively, and find as follows : First, 
a long row of such t«rma Aa theao : '' Excellent ; ex- 
I cellent ; exccJlent;" or "Good; good; good;" then 
^Hicomes another row jn which some ailment is speeifiod 
^^Kb;' Che scientilic man as aSeuting himself, and as having 
^^^pso affected one or other of his parents. Examples : 
^^^Bi " Excellent, but hay-fever ; father, excellent, but 
^^BNV«>e hay-fever." 2. " Good in early life, subject to 
f fleadache ; father, good, subject to headache." 3. " Dej- 
ioite in early life, one lung seriously affected ; mother 
delicate and phthisical." I can find only two cases, nei- 
ther very strongly marked, in which both parents are 
described as unhealthy, although marriages between such 
i not infrequent. The returns aeem to show 
sue of these marriages are barely capable of 
Ifihing th^r way to the front ranks of life. All statis- 
il data concur in proving that healthy persons are far 
ore likely than others to have healthy progeny ; and 
i truth cannot be too often illustrated, until it has 
Q such hold of tho popular mind that considerations 
E health and energy shall bo of recognized importance 
muestions of marriage, as much so as the probabilities 

k and fortune. 
I I may mention, as a fact that corroborates my belief 
the exceptionally good physique of scientiiic men, that 
1 the average height of those who have aent me 
L to be half an inch above that of their fathers. 
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Steady perseverance is a Ihird quality on which great 
stress is laid ; but thb might have been anticipated, and 
it is unnecessary to quote many instimcea. Here are a 
taw: 

1. " I have, probably beyond the average, steadiness 
of determination, even when tho subject is distasteful." 
2. " Stefldinesa decidedly marked." 3. " Determiina- 
tion never to leave nnaecoinplished a matter once taken 
in haiid." 4. " Great continuity and steadiness." 5. 
" Steady and intense perseverance." 6. " Very perse- 
vering, not discouraged by defeat." 7. " Detenninatt(»i 
to succeed when possible ; my motto being, ' Whatever 
thy hand findeth to do, do it with all thy might,' foe 
' the night soon cometh when no man can work.' " 8. 
" I do all things at a white heat, but never tire of the 
pursuit." 9. " Continuous pursuit of certain studies 
from an early age." 10. " Steadiness and perseveranoe 
in the pursuit of an object is my most distinctly-marked 
peculiarity." 11. "The most prominent are persever- 
ance and industry, A willing mind and determination 
to persevere is, in my opinion, the moat direct road to 
success ; wo must, however, exercise a sound judgmait 
in the selection of subjects on whicJi to excreiso oup 
tfomghts." 

1 do not think it necessary to quote the instances 
lere either parent is also spoken of as being remark- 
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My persevering ; these may be taken for grunted. I 
pd that the father is referred to in strong terms eight 
!, and the mother only twiee. 

\ set-ofE to the ahove. Impulsiveness is not con- 
I to by a single physicist, chemist, or mechanician, 
b is equally absent in their parents, with the exception 
' the mother of one of them. Among the remaining 
sdenc«, I only find five cases, but these are 
(ttoatly combined with some tenacity of purpose, and 
iey are all inherited. 



Some prevalence of practical business habits might 

mticipated, but they prove to be much 

1 than I had expected. Among those who 

e sent me returns, I count no leas than seventeen who 

1 active heads of great commercial undertakings. 

! also ten medical men in the highest rank of 

ce, and eighteen others who fill or have filled im- 

uit ofitcial posts. Here are some answers to my 

l1 inquiries : 



. A mo3t eminent biologist wrote as follow 
) the inquiry whether he had any special tastes 
on scieitific success, in addition to those for his 
e of investigation : " I have no special talent 

; for business, as evinced by keeping accounts, 
ar in correspondence, and investing money 
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very well." It is clear that method and order are bj 
tial to the man who hopes to deal successfully with n 
es of details. 



2. "I believe I may say that my organ of order is 
highly developed. Of my collection of some seT«a 
thousand birds' skins, every one is Always in its place, 
ticketed with name, etc., all by my own hand. I sptaid 
much time, perhaps too much, in putting things straight." 

3. " I believe I am reckoned a good chairman at 
public meetings, and I always find that adniinistratire 
and other work gravitates toward my hands." 

4. " My professional life b strictly methodical ; 
every working-day is still mapped out into hours, half- 
hours, and quarters." 

Pully one-half of those who state that they poaaess 
business habits in a decided degree accredit one or both'' 
of flicir parents with the same faculty. 

Only two of my correspondents speak of being d»- 
ficient m business capacities. Both these are physicists. 

The following quotation may with propriety be in- 
serted here, although the first-named quality, indepen- 
deitce, is the autiject of a future chapter : " 1 attribute 

'he knowledge 1 have acquired, and any sucoefls I 
' bad, chiefly to three qualities, all of which I 
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believe I inherited. First, independenc* of judgmcut 
which prompted me to learn for myself wiiut I wanted 
to know. Secondly, earnestness, determinulion, and per- 
severance in acquiring such knowledge, o£l«n under difli- 
cultiea, and in the face of routine business occupation ; 
and thirdly, a business-like, practical, logical way of 
looking at things, which enabled nae to direct attention 
to the important and relevant, neglecting the unimpor- 
tant and irrelevant points in what I had to study and do," 



Memory is very variable in power and character ; 
perhaps no other quality is more so. It b on important 
ingredient in that aggregate of faculties which form gen- 
eral scientific ability, as is shown by the fact that about 
one^uarter of the men on my list possess it in a high 
degree, but it is not an essential one, because it is defeo- 
tive in about one ease in fourteen. A good memory is 
of greater importance to the young student who has 
much to learn, than to the advanced pliilosopher who haa 
chiefly to reflect, and who knows where to refer for in- 
formation. Memory is usually defective in persons of 
small ability, but not invariably so ; even among idiots 
it miiy be sharp. There are two cases of this recorded 
the autobiography of the late Mrs. Somerville (p. 95 
One cannot but suspect some exaggeration in the^stat 
Tueiits, and feel regret that the cases were not full] 
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mquired into, both as regards the precise power of 
momory, and the degree of development of the other 
faculties. She says of the first idiot : " Ho never failed 
to go to kirk, and on returning home could repeat the 
sermon word for word, saying, ' Here the minister 
coughed, here he stopped to blow his nose.' " She then 
speaks of " another idiot who knew the Bible so per- 
fectly that, if you asked him where such a verso waa to 
be found, ho could tell without hesitation and ivpcat the 
chapter." 

I have sorted such of the replies as are of interest 
into the following groups : (1) Good verbal memory, as 
for proao and poetry, 6 cases ; (2) good memory for 
facta and figures, 9 cases ; (3) good memory for form, 
; (4) good memory for names in natural history, 
4 cases ; (5) good memory, no details, 5 cases ; (8) 
fitful and peculiar memory, 6 cases ; (7) bad memory, 
7 cases. Total number of noteworthy cases, 43. I 
have not included in the above a few instances in which 
the scientific man has described his own memory simply 
)r others in which he has made no remark, 
except that one of his parents had very good memory. 
The hereditary character of this quality ia abundantly 
wb-ated. 

f Verbal Memory, as for Prose and Poetry. 

Very great, both for facts and words ; I couW 
t days often retain poetry after two poru- 



us, and, once Learned, it was Beldom forgotten, I havo 
Iddom met a quicker op more retentive memory in any 
He." ■ 

2. "After reading over a lecture or speech of an 
1*8 duration, three times, can recollect nearly the 

i aa written for 8 or 10 days." p am informed 
Url>ally by this correspondent, that he is obliged to ab- 
tain from writing out his addresses, etc., beforehand, 
therwise he has found the memory of what he wrote to 
S 8o strong and exacting as to make it difficult to him 
tt deviate from it and accommodate his language to the 
rrent temper of his audience,] 
"Molher — Excellent memory," 

3, " Considerable, both verbal and objective ; great 
Kility in quotations; familiarity ^tnth largo collections 

of coins and specimens. 

"father and Mother~—Iiolh goud memories." 

4. " In childhood, all the Psalms, old version ; much 
old English poetry ; afterward, nearly the whole Latin 
grammar (Eton), Virgil, Ovid, Luean ; still later, con- 
siderable parts of the Iliad, Odyssey, etc., could be, and 
partly can [still] be, repeated ex metnoriA ; zo&logical, 
htitanical, mineralogicol, and pakontological names in 
ubundance." 

5, " My memory was very good, I remember 
buy to liave read Schiller's ' Thirty Years' Wa 
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could afterward without effort say pages of the work by 
heart." 

6. " At school I uaed to leara in a smgle evMiing & 
hundred lines of Virgil, and ro|)eat them correctly in the 
morning, 

"Father — Very good." 

Good Memory for Factt and Mffureg. 

1. " Next to no verbal memory, but good for facia 
small or great which will fit into any chain of reasoning." 

2. " Of moderate verbal memory, but strongly re- 
tentive of facta and figures so far as they are related to 
any subject on or in which I was engaged. 

"Father — Memory very retentive, but not syBtem- 
atio. He had a great amount of information, but hod 
not great acquirements ; hia familiarity with Scripture 
was, however, remarkable. Mother — Very retentive for 
small facts and figm'es." 

3. " My memory of things learned early in life (aa 
dates, rules, eJiamples of grammar, etc.) very retentive, 
but of all isolated facts of subseg^ucnt oceurrence, as the 
birthdays of my children, and the dates of events of my 
own life, I am singularly destitute of retentive power.' 
On the other hand, of whatever is linked by rational 
AaBOCiation with any subject in which I take an interest, 

lemory is very good. 
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" JFhiher — The power of his memory was shown by 
tile great range of his acquirements ; he had greater 
power of remembering isolated facts than I have." 

4. " I should say far above the average. I can now 
refer to note-books of thirty years past and select a spe- 
cial observation. In othef words, it is a capital working 
memory. I never tried to learn pages of poetry, etc, ; 
in this I should probably have failed." 

5. " Memory exceedingly strong and retentive, esp&. 
eially of datea, fignres, and events. 

"Father and Mother — Both had good memories." 

6. " Great memory tor figures ; can get up pages for 
examination before committees, and dismiss them from 
memory afterward. Strong recollection of scenery." 

7. " Very retentive memory, especially of acts, cir- 
cumstances, and individuals," 

8. " Never kept a diary ; clear remembrance of 
events in childliood with their datea in every year from' 
the age of six onward. Solve prohlems better out-of- 
doors than in the study. Can forget useless knowledge, 
eucb Bs formulto, niles, gossip, etc,, very fast," 

9. " Bad memory for 
r^ards facts 

I Mienoe are clearly retained, 




3 and dates, but 
circumstances ; principles 



good as I 

5 
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"■Father — Excellent memory for historical eventSj-in- 
cludtng dates and naines in ancient and modem lustoi^. 
Mother — Moderately good," 

Good Mtmory for Form, 

1. " Memory moat treacherous except in cert^n r&- 
spects. Vivid and generally very accurate as to places 
and visual imogea. As to thousanda and perhaps tens 
of thouaanda of specimens and plants, can remember the 
exact spot where each was gathered. As to a multitude 
of facts that should have interested me, my memory is 
a blank and tJie original impression revived with difH- 
Gulty, if at all. . . . Very retentive and accurate aa to 
the sequence of impressions from early childhood onward. 

" Father — Remarltubly retentive memory ; quoted 
long pasaagea from claasical authors not seen for a vory 
long time previously. Shortly before hia death, at aev. 
enty-three, recited a loi^ passage from ' Gibbon,' not 
read for fifty years before. Motlier — Memory not reli- 
able generally, but clinging strongly to special scenes 
And events." 



2. " I recognize most of the animal forma which I 
have previously examined, but I forget easily tie details 
of their structure, also their systematic names (apecifio, 
not generic). Liltewiae I have a good memory for faecS, 
*■"* not for names of persons; could never remembcs 
ol datea." 
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3. " Great power of remembering forms and points 
of olijective inte^^st ; nona- of ' numbers or abstract 
arguments. Lajiguages, poetry, etc., soon lost if not 
kept up." 

4. " Strong local memory especially of scenery." 

5. " Very good memory for ideas and general no- 
tions, also of peraotts and places seen ; verbal memory 
not at all good. Mother — Good memory." 

" Great memory for faces and objects once seen." 

7. "A good memory for faces, for locality, for 
K things, for events, for scientific facts ; but not particu- 
■ilarly good for figures or quantities, except in all neees- 
f routine, as in prescribing and in subjects of lecture. 
r Never failed to recall what I desired, in my lectures. 

"Falher — An excellent memory; was a very first- 
rate wbist-player. Mother — An excellent memgry ; 
^ed a capital game at whist." 

Oood Memory /or ^amea in Natural Blstory. 

The power of recollecting a multitude of grotesque 
1 'barbarous names, which all naturalists must possess 
a oonsiderable degree, and which seems so extraordi- 

wy to persons who aro not naturalists, is hardly alluded 
1 these returns. It would appear that our mcw^ 

At naturalists are not very specially gifted a 
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fellow- workers in this respect," Here arc a few crises of 
a rather good memory of the kind : 

1. "Memory strong up to the age of thirty-eight; 
^till good and capable of recognizing and naming proba- 
bly between two and three thousand species of animals 
and plants, including fossil forms. 

"Father — Eomarkablej capable of accurately re- 
peating from memory the substance of speeches deliv- ■ 
ered at clerical and other n 



2. " Retentive of botanical names ; rather deficient 
ri other respects, especially as to persons." 

" Eetentivo for nomenclature, but not for num- 
ir history." 

4, "... . during practitional life I have gone over 
the foraminiferfC and remember all their names." 

Qood Memory, no Partieularg given. 

1. " Very remarkable retentiveness of memory. 
"Father — Good. Mother — Very good, full of oneo- 




2. " Very good memory as far as my eighty-fifth 
birtJiday." 
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4. " Very retentive, but not exuctly aecurule." 

5. " Retimtive memory for wbut was of iut«rest, tiud 
very aceunite." 

" Father — Retentive." 

6. " Very good as a buy and young man." 

Fitful and Peculiar Memory. 

1. " Oocasionally remarkable, but very fitful. I 

■ have occasionally been able to repeat pages aftex once 

I or twice reading ; at other times it is below the average. 

A power of elimmating and retaining the salient pointg 

of what I read, if it interests me, but very had memory 

for facts and details." 

3. "Although 1 can speak for an hour or two from a 
few notes, I could not repeat correctly a few sentences 
from memory. 

"Father — Remarkable for good verbal memory; 
could repeat pages of poetry and speeches, without mis- 
I take — a striking contrast to my own memory." 

3. "My father and myself have memories of the 
e character ; treacherous in matters of business, and . 
very retentive of scraps of verse read over and learned 
When my father was to have met mc, a 
e boy returning from school at the end of the hf 
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he would forget all about it. My eugogemcuta some- 
times BuSer .... [from Bimilar forgetful ncss]." 

4. " Meinory very retentiTB in regard to incidents 
and events, but could nover leam by rote except with 
great effort. Often surprise my patients by recollection 
of their Bymptoms, but am often at a loss to connect 
their namea with their faces. 

"Father — Memory remarkably retentive, especially 
as to the various events of his life and time." 

5. " Memory very bad for dates and for learning by 
rotO] but [extraordinarily] good in retaining a general or 
vague recollection of many facts. 

"Father — Wonderful mernory for dates ; in old age 
he told a person, reading aloud to him a book only once 
read in youth, the passages which were eomhig; he 
know the birthdays and those of the deaths, ote., of all 
his friends and acq^uaintaaccs." 

6. "A peculiar memory ; bad for names of persona, 
plants, places, etc, ; good for subjeeta connected with 
others ; not bad for numbers. 

"Father — A moat morvelously retentive memory; 

- he could relate minute details of historical ocourrenoea, 

aamea of actors in politics, almost all ho bad ever read 

t was a great reader), and was in consequenee a most 

r oomponioD. Mother — Not vei'y good." 



£a/l Memory. 

1. [A physicist informs me that his memory is un- 
L able to retain even the commonest constanta in habitual 

je, and that the selection of his special line of investi- 
! gation was governed by his aenae of this disability.] 

2. " Bad memory ; from boyhood incapable of learn- 
ing school-tasks by heart, though retaining a kcowledge 
of principles and methods." 

3. " I have a very poor memory ; I was once a 
I whole fortnight in recovering the name of . . . ., but I 
[ got it at last. I consider that all attempts at making me 

team poetry, and in particular Latin poetry [at school], 
, wwe gross mistakes ; I was never benefited in the least. 
Reasoning was my forte, and I could never do any thing 
by rote." 

4. "A bad memory, especially for mimes." 

5. " Not possessed of t 
I small matters or large oni 

take a ipecial interest." 

6. " I was always slow at learning." 

7. "Memory not retentive; very much under the 
I influence of association and suggestion. 

"Father — Memory very retentive as to principles, 
I'fnctB, and incidents ; not much so as to names of persona 
1 objects. Mother — Not retentive." 



retentive memory either, in 
3, except in those in which I 
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INDEPENDENCE OY CHABACTBR. 

We now come to the qualities that are of especinl 
service to scientific men ; those already mentioned, of 
energy, health, steadiness of purpose, btisinesB habits 
and memory, being of general utility. The first of 
tJiese is independence of character. Fifty of my corro- 
apondents show that they possess it in excess, and in 
only two is it below par. Hero are a few examples : 

1. "Left, at the ago of twelve [that is, ran away 
from], a school whore I had received injustice from the 
master." 2. " Opinions in almost all respects opposed 
to those in which I was educated." 3. " I have always 
taken my own independent line. My heresy prevented 
my advancement." 4. " Preference for whatever is not 
the fashion, not popular, not rich, not very able to help 
itself, yet with qualities unworthily overlooked or un- 
justly oppressed," 

The home atmosphere which the scientific men 
breathed in their youth was generally saturated with the 
spirit of independence. Examples ; 

1. "My father was extremely independent, in eoma 
respects more so than I am. He never altered the fash- 
ion of his dress ; he never took off his hat to any one in 
hb Jifc, and never addressed any one as Esq." 2, " My 
her was & Liberal when Liberalism (then styled Jaco- 
n) was highly obnoxious, an early denouncer of 
«id advocate of religious liberty, a free-trader 
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whua the World was proteotioaist, and an opponent of 
unrighteous war vhon war was most popular. He was 
for mitigating our criminal code when hung'uig was re- 
garded as the sheot-anchor, and, in a word, was politi- 
cally and sociaUy a very independent spirit." 3. " My 
father [an exceedingly humane and courageous man, who 
was a master in the Koyal Navy] would never, unless 
compelled, attend the flogging of seamen, a punishment 
mercUessly and unsparingly administered in his days 
(I800-18I5)." 4. "It waa marked in my father; he 
held Jaoobite opinions, when it was not very safe to hold 
them," 5. " Maintenance by my father of religious and 
political creeds at a time when these creeds were unpop- 
ular and often disqualifying." 

In confirmation of the assertion that the seientilic 
en were usually brought up iu families characterized 
k by independence of disposition, I would refer to the 
e variety of small and unfoshiuiiable religious sects 
\ to which they or their parents belonged. We all know 
\ that Dalton, the discoverer of the atomic theory, and 
I Dr, Young, of tbe undulatory theory of light, were both 
L Quakers, and that Faraday was a Sandemanian. So I 
rfiad in these returns numerous cases of Quaker pedigree ; 
r jmd I know of one man, not as yet technically on my 
I Est, who was born a SanUemanian. There are also rep- 
LrcBentatiTes of several other small sects, as Moravians 
iBd Bible Christians, and the Unitarians are numerous. 
^bwill be understood that the object of saying this is not . 



{ 




EN (sum MEN OF SCIENCE. 

to throw li);lit on the roligiouB teDdencics of the Kiai, 
tiDo mill) ((l0^lH^^Il]ng wliii^h 1 shall have almost imme- 
dlutrly tu sponk), bfluauHe bo ofE-hand a statement voold 
IIiImIoiiJ, but to prove timt tlioy and their parents bid 
thu hublt of doing whirt they preferred, without cooaid. 
orlng IJio fuahlOQ of the day. The man of science ia 
tlioroiijflily independent In character. 

n-.Kh APTITCDK. 

lliaro is li [ii-HVulunt taste for mechanics am<»ig sci- 
nillllo m«n, wIiomd pnouUarity it is to be mterested in 
ihliigM liKin^ than in pnrsons. One woul<I hare expected 
III liiiil It ilovclopnd umong phyaleiata ; and, aa a fact, 
cl^ht or Ihi'in poiNCKS it in a high degree, and similacly 
uriicitig iiii>chttnlL>iiuiB and (engineers, all of 'whom must 
jiimtiraN it, imd finir of whom testify to it, but it seems 
Jiiiil< iM ulrorig ninotig thu reut. Here are instances and 
Pitrtii't- : 

VhrnUiitry. — 1. " Constructed a reflecting telescope, 
with lU-iiKih oporturc." 2. "Ground, polished, and sil- 
vnriHl a T-lnch glnas speculum, and mounted it equato- 
rliUy." Otoh!/y.-~3. " Considerable meolianical skill." 
Ploliigtf. — i. "Always fond of constructing; school nick- 
BMiic, ' Archlmudos.' If I hftd followed my profeasiou 
ifcoiild proliiibly have been [very euccessful as] an engi- 
5, " Vury fond of mechanical contrivances, la- 
"tid niiulu my otu toys as a child. Mechani<»d 
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tastes are still largely indulged in intervals of leiaurc." 
6. " Special love of mechanics ; a good amateur cabinet- 
maker and blackamith. Made lithotritcs." 7. " Talent 
for mechanics." 8. [Was extremely ingenious in de- 
vising modes of preserving and exhibiting objects of 
natural hiatory.] 9. " Strong natural inolination toward 
mechanism." [His present profession was accidental 
and against the grain.] 10 and 11. "Aptitude for 
mechanism," 12, "A decided turn for mechanical pur- 
suits, both in arrangement and construction." SCatis- 
lics. — 13. " Fond of and quick in understanding machin- 
ery." 14, " I always took great interest in mechanical 
improvement." 15. "I often feel a positive pain in 
passing an^ object of which I du not comprehend llie 
meaning and construction.'-' 



It appears that out of every ten scientific men, seven 
call themselves members of the Established Churches of 
England, Scotland, or of the now diacstablisbed Church 
■of Ireland, and three belong to one or more of the fol- 
lowing sects, which I name in the order in which they 
are most numerously represented : 

1, None wliatever ; 2. Established Church with quid- 
ification ; 3, Unitarian ; 4. Nonconformist j 5. Wesley- 
6. Catholic; 7. Bible Christian. There i 
Bt, and even some Moravian blood, but the 
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none who have sent me returne who still profess those 
creeda. The creeds of the parents are somewhat more 
varied tlian the above, and the Unitarian element 
Btrougor. 

The religious feeling of men of science is necessarily 
of a peculiar character. Being thoughtful men, they are 
probably more occupied with religious ideas than the 
generality of people ; but, being exacting of evidence 
and questioners of authority, they sturdily object to 
much that others accept easily. But what is " religion 1 
It is one of the vaguest of words. Let us try to express 
ourselves more clearly, I think wo may assume that 
the general tendency of scientific men is to take 
" phiioaopbic " view of JJfe ; that is, to show some dis- 
regard of the petty, transient events which chiefly ab- 
sorb the attention of mean minds, and to feel moat at 
peaco when their thoughts are reposing on the larger and 
more enduring aspects of the moral and material world. 
Also, it would be easy to show that no class in the com- 
munity are more active as philanthropists than scientific 
men. But these tendencies do not cover the meaning of 
the plirnsc, " religious bias," in its technical sense. So 
for as I understand that sense, it comprises three ele- 
ments : 

1. Gi-eat prevalence of the intuitive sentiments j so 
much BO, that conflicting matters of observation are apt 

be laid aside, out of sight and mind. The intuitive 
of a supreme God, who communes with our hearts 
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and directs us. 3. A wdk of extreme sm aod wtaL- 
iiess, us expressed by the liturgical phrases, " No pow«r 
of ourselves Xo help ourselres," " Through th« wekkuess 
of our mortsl nature we csa do no good thing without 
Thee^" etc. 3. Bevelotion of a future life and of other 
matters Tarlouslj' interpreted bj different sects, wbieh, 
more or less, satisfy the intaitiTe sentiments. 

I did not enter into these details in framing my ques- 
tions, but simply asked m gcstenJ terms whether or no 
my oorrespondentB had a strong religions bias. The in- 
terpretation I put on the anawi^^ which are subjoined ts^ 
that reli^fA, in the sense of the third paragraph, is not 
actively acccpt«d by many of those who describe tfaeoi' 
Aelves as religiously inclined : they seem singularly care- 
less of dogma, and exempt from mysterious terror. 
Abo, considering the independence of their dispositiun, 
their energetic temperament and luaitliful pkytiqae, I 
should think that rellgicv, in the sense of the secijfid 
paragraph — that of feeling sinful and weak — would n-it 
express the views of many of them. Therefore I Io>ik 
on the intuitive soitiments, as described in the first para- 
gn^h, cxmnected with a philosophic frame of tnlnd and 
a tendency to active philanthropy, as the most likely 
meaning of the phrase " religious bios," when it is us«d 
irithoot Hiy qualification by my oorrespoDdiaits, espe- 
inally by those who are UuitarianB. In this seose^ at 
Bt, there appear to be about eighteen instances of sci- 
ific mm who have a dedded religious bias ; being, 1 
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should estimate, at the rate of two or more in evmj 
ten ; but I am not able to state with certainty how many 
of these ore religious in the sense of all the three para- 
graphs. 

SeUffiova Sentiments loeak, accompanied with mors or 
less Skeptidgm. — 1. [Being compelled to attend frequent 
chapels at college, ho, for ten years afterward, refused to 
enter cither chnreh or chapel.] S. " The negative ten- 
dencies of my family may be absence of piety . . . ." 
3. " Religious feeling not great." 4. " Skeptical." 5. 
" Not much religious bias except in a boundless admira- 
tion of Nature." 6. "J gave up common religions be- 
lief, almost independently from my own reflection." 7. 
" Bias toward freedom of thought in religious matters." 

Intellectual Interest in Rellgioua Topics. — 1. " Elnter- 
tained at an early age independent views regarding the 
resurrection and salvation of the heathen, which led to 
frequent disputes." 2. "At school I became a skeptic, 
and even worked out, in my own somewhat (at that 
time) reserved mind, a kind of idealism. 1 afterward 
had a phase of religious fervor, but worked through it." 
3. " Given to theological ideas, and not reticent about 
tliem." 4. " Instinctive (or original) religious biao, 

dt thla may b« in part due to early triuning. . . . 
■uiderable pains in the investigation of religiotis 
t of my amusements being the collection of 



a considerable theological library, 
which I flm familiar." 



rilh the bmiks of 



Ifogmalk Intn-e»t. — " I have no more doubt about 
the plenary inspiration of Scripture than I have about 
the simplest axiom in mathematics." [I class this ex- 
ceptjonal reply under " dogmatic interest," becauae the 
remainder of the writer's brief communication hardly 
suggests the dependent frame of mind that ia character- 
istic of "piety " — 0. g., " Never received or asked a sin- 
gle favor or a single farthing for any thing I ever wrote 
or did."] 



Religiom Bias. — 1. " Religious bias." 2. " Of a re- 
ligious bioa of thought." 3. " Religious viewa liberal, 
kut strongly anti-matcrialistic." 4. "Early religious 
impressions strong, but have, on the dogmatic aide, quite 
disappeared. The belief in a permanent antithesis be- 
tween good and evil, irrespective of utilitarian results, 
has survived, with no keen sense of the need of a dog- 
inatic basis for the belief." 5. " Much religions bias of 
thought from early education," 6. "I have been the 
more biased toward religion, in that my father and ma- 
ternal grandfather lived it, and did not prate about it. I 
am personally only a combination of these two men in 
this respect. (Please .... take the sense of what I 
have Written, and not the words.)" 7. " Beligiou' 
of thought decided," 8. " Although firmly u 
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oughly believing in Christianity, and accepting it as the 
guide of my life, as for as I can nnderetand it, being also 
a regular attendant of the Church of England, still I 
cannot admit the right of that or any other Church to 
teach dogmatically what truths are neoeasary for my sal- 
vation ; and the feelings which ever cause me to reseut 
any interference with the liberty of conscience are quhe 
oa strong In rac aa they were in the breast of my ance&- 
Xiitr, when ho gave up the land of his birth and property, 
more than three hundred years ago," [My correspond- 
ent has shown marked instances of independence of char- 
acter, and is descended maternally from both JBlemish 
and French religious refugees, and paternally from an 
English Nonconformist, who left his country and settled 
in America.] 9. " It is difficult to estimate one's own 
peculiarities, but I believe I may credit myself with 
more than the usual amount of ( . . . . and) religious 
bias of thought. I hove mixed and worked with Chris- 
tians of most of the Protestant Churches." 10, " Strong 
religious feeling. My intention on entering . , . , was 
to devote myself to a missionary life in China ; but my 
unexpected success in ... , persuaded my friends to 
induce me to abandon my purpose, on the ground that I 
might serve God better m my new sphere at home. I 
yielded to their arguments with great reJuctance," 11. 
" Intensely religious ; formerly in the evangelical sense 
B tract distributor, promoter of prayer- meetings, Bible- 
tees, etc.). Excessive distaste to novels and fictions 
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1 any shape." {See " ladijferenee to Dogma.;' p. 103.) 
" I was brought up an .ordinary member of the 
F. . . . Church, but ultimately came to the conclusion 
t that .... was essentially illogical. ... I had the 
happiness of seeing my mother follow me into the 
.... Church." [I regret that I am unable, with pro- 
priety, to give fuller extracts from the most interesting 
ajid instructive replies of this corresponilent.] 



Religious Bias, with Jiddlectual Skepticism.— \ . "1 
l-Joave not cultivated independence of judgment in reli- 
f gioua matters ; I have shrunk from so doing in order to 
l,Tet^ peace of mind and leisure for my varied studies. 
y S. " Mitch religious bias of thought, but no respect for 
I Z6vealcd religion as a base for such a bias." 3, " Re- 
ftjigious bias toward natural theology strong, as distin- 
K^uished from dogma of any kind." 4. "I have, per- 
I haps, a religious bias from early habits and associations, 
I ratber than from temperament ; but I have always had 
I more pleasure in sacred than in secular music, which, 
I perhaps, shows the predominance of the emotional ten- 
■tdenoy." 5. "A profound religious tendency, capable of 
inaticism, but tempered by no less profound theologi- 

Neat, as regards the effect of dogmatic teaching, or 
*' creed," on research. I had expected it to have been 
I more deterrent and hindering than the answers 
The snicida of the geologist, Hugh Miller, 
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whose brain gave way under the conflict Letween dog- 
Tjiatic creed and scieiitilic doubt, is a terrible tale. One 
would have thought that the anathemas from the pulpits 
against most new scientific discoveries, as soon as tbey 
became capable of popular application, such as geologi- 
cal history, antiquity of man, and Darwinism, must liavft 
deterred many ; and, as I have already shown, few of: 
the sons of clergymen are on my list. Nevertheless, is 
answer to my direct inquiry, " Has the roligi 
taught in your youth had a deterrent effect on the free- 
dom of your researches V I am met with an overpower- 
ing majority of negatives. Seven or eight say 
justifying their assertion by various reasons, to oi 
says " yes," as is aliown by the appended replies, 
may bo sorted into the four following groups : 

{l)"No" deterrent effect— 39 cases. (2) "None,' 
with emphuflia — 12 cases. Examples: "None whatev- 
er;" "not in the least;" "not in the slightest ;" "de- 
cidedly not ;" " certainly not." (3) " None," with vari- 
ous clusscB of reasons why it had not — 14 cases. (4) 
Ilaa had a good, and not a bad effect — 8 cases. 

Further specimens of the first two groups " no," 
with or without emphasis, are needless ; but I will give 
exii'acta fj'om the remainder, divided under convenient 
head!.. 

Iliive. no Dread of Inquiry. — I, " 1 do not think 80. 
L the lime when 1 held strongly the ... . dogmatic 
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■Vstem I never could apprehend any dread of the results 
^^ free iiKiuiry." 2. "None wliatever. Absolute and 
fearless faith in rhe truth." 3. "I waa leit fi-ee to 
choose my own religion, and bt'lieve that there ia no real 
^tagottism between revealed religion and titi study of 
■ ^^atcre." 

^V Mfllgion and Science have Dlfi'-renf Spheres. — 1. 
^HT-^^'o; it [religious ereod] has no |>omt of contact with 
^^P* Ministry ." 

Indifferenec to Dogma. — 1. " Not in the slightest dc- 

^*'^e ; but the method of science has taught me not to 

P ^-*t any confidence in creeds or dogmatic statements of 

*^ J kind." [This correspondent is the tract-distributor, 

^-^., of (11) of those havmg " religious bias," in p. 100.] 

Liberality of Sarly Beliginut Teaching. — 1, "None. 

fl teaching was oot severe or exelusive in any degree ; 

k was the ordinary teaching of the Church of England." 

, "My religious creed from infancy was that of free- 

l^om. I waa not taught creed or dogma, and had there- 

fSore the great advantage of not having to fight my way 

lout of darkness into light." 3. "I learned no creed 

5n my youth." 4. " I had no religious instruction at 

school." 5. " No ; freedom of thought was always 

made a part of the creed practically taught me.'' 6. 

* "No religious creed was ever taught to me." 7. " None 

^iJ^SVOT. In fact, no creed was taught me." 8, " 
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religious freedom has enabled me to look every Bcientifio' 
question fairly in the face." 9. "There was no religi 
coercive education at home, notwithstanding my mother'a 
strong personal religious bent. On the contrary, her 
influence \/m quite in the direction of free inquiry, 
which ahe largely indulged herself. My school religious 
teaching had no effect that 1 can perceive, either on my 
intellect or imagination. Its chief result was to make 
me detest the drudgery of lenrning aiteehisms and sit- 
ting through dreary sermons," 

[2, 3, 6, 7, 8, are children of Unitarian parents.] 

Have early abandoned Creeds. — 1. "At the age of' 
thirteen I disbelieved, as thoroughly aa I do now, tho: 
religious creed (that of the Church of England) in which 
1 was brought up ; and I had realized Berkeleyan ideal- 
ism by my own road." [Compare this with the reply, 
2, from a different correspondent, in p. 98 in the sec- 
tion " Intellectual Interest m Religious Topie*,"] S. 
" None whatever ; I have long since wholly rejected re- 
ligious creeds." 3. " I gave up common religious belief. 
almost independently from my own reflection." [Thii 
quotation is repeated from the last section. The wii. 
ter's reply to the question of which we are now speak- 
ing was a simple " no," and has been classified as suoh.] 

The Religimis Creed has had a Good Effect on JVm- 
Rtuarch. — 1. " None [i. e., no deterrent effect] 
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ther the contrary." 3. " On the contrary." 3. 
ijuite the reverae," 4. "I think none whatever. I 
e had to overcome some prejudices, but my true reli- 
a life has been cognate with my scientiRc one, and the 
mer has stimulated rather than crippled the latter." 
" Certainly not ! On the contrary, it has had clearly 
e very beat efEect." 6. " Not a deterrent effect ; but 
ictcd as a guide." 7. " Never deterred ; now acta aa a 
t stimulant, since it appears to me that the cultiva- 
a naturally-implanted intellectual tendency is a 
1 duty, . , . The moat pernicious influence to 
I I was subjected was that arising from J, Stuart 
It took me a long time to work through the sen- 
sationaliat, empirical philosophy, and to come out at the 
other side." 8. " No ; but the scientific system incul- 
cated long prevented me giving my religious feelings 
and aspirations full sway." 

Has had some Deterrent Effect. — I. " Certamly the 
narrow , , , . bm of ea'ly youth made me for a long 
time a timid thinker," 2. " To a certain extent, yes — 
not in philosophical research ; hut I shrink from the dis- 
turbance of mind (not fear of ultimate oonsequencea) 
which I know would follow diving into certain questions 
of the day, connected with early religious teachings." 
3. " No ; for some time it may have hindered me." 
4 " It certainly would have had that tendency, though 
not that effect, if my researches had taken certain direo- 
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tiona," 5. " Would have been so hail I not fought 
against H." 6. " The ' Biblical faith ' prevented my 
getting good geological viewg for many years, by hav- 
ing set my thoughts in tlie old grooves, and thus limited 
them," 7. " I thialt not. I emancipated myself from 
dogmatic trammela early in life, but not without a strug- 
gle." 8, "After about ten years' careful consideration 
of the facts, called by theology ' seeming contradictions 
of science,' 1 finally discarded the pentateuchal spectacles 
through which I had previously looked at certain phe- 
nomena. I lay to early theological teaching so much 
hinderance in the quest of the most precious of our pos- 
sessions — truth ." 



A curiosity about facts is much spoken of and im- 
plied in the answers to my questions ; in a few cases it 
is combined with a curious repugnance to works of 
avowed fiction. A hunger for truth is a frequent in- 
gredient in the disposition of the abler men of every 
career ; but in all probability it is felt moat strongly 
and continuously by men of science. The most clearly- 
marked characteristic of scientific society seems to me 
to lie in the careful accuracy with which facts and anec- 
dotes of all kinds are related. I have the good fortune 
to be acquainted with a large family circle whose ouri- 
osity about facts and practice of scrupulous and, so to 
speak, artistic truthfulness, coiituiually excite my adnii 
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ration. It has not unfrequently happened t<Mne to hear 
a remark or statement, which I had made to one of its 
members, alluded to by another, in which caao I have 
been usually astonished at the precision with which it 
was repeated. The repetition of the statement retained 
the precise shade of sense that I originally intended to 
convey, yet it was almost always presented in a simpler 
and more striking form. The essentials had been truth- 
fully adhered to ; the non-essentials were pruned oS and 
the language was improved. The rarity of a faculty 
i, like this is easily tested by the experience of the well- 
1 game of " Russian Scandal," and has probably 
a impressed on most of us when we have discovered 
loms misrepresentation of what we did or said. Truth- 
s of expression adds greatly to the charm of life ; 
[t gives a grateful sense of confidence toward those who 
e ^stJnguished for it, and it makes conversation more 
d and far more interesting. There Is an exact paraSIel 
a truthfulness of expression in speech and that of 
delineation in drawing. In the earliest sketch it is far 
' to be hard in outline than iuaecurate. Subse- 
snt touching up can smooth away the hardness ; but 
there exists no proper material to work upon when there 
)gu earelessness in the first design. 
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ORIOIN OF TASTE FOR BCISHCE. 

Prelimmarj — Extracts at length — Anal^BiB; Innate taatea — Fortn- 
Dsta aocidEnta — Indirect motives or oppoctuDities — ProFeieionkl 
dutloB — Encouragement at home — Influence and eneoaragement 
of friends — Inflaeoce snil encouragement of tutors — Travel in 
difltont parts — Unelaaaeil residuum — Summary — Partial fuluret. 

Wbat were the motives that first induced the men 
on my liat to occupy themselves with science t 

A question such as this may seem hard to answer, 
except in very general terms. Those who are but little 
versed in statistics may be daunted by reflecting on the 
infinite diversity of characters and autecedeiite ; while 
those who are, will be less easily discouraged. Reiter- 
ated experience will have shown them how surely, in 
every case with which they have dealt, the great major- 
ity of causes, or what might he better named " pre- 
efficients," admitted of being analyzed and grouped into 
natural orders, leaving a minority of unclassed influ- 
»ce8, which themselves form a cluaa of their own, and 
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I which can be reduced indefinitely, in proportion to the 
I minuteness with which the statistician cares to pursue Ids 
1 analysis. The statistics of railway aecidejits wiU serve 
B an esamplo. When Captam Douglas Galton was sec- 
I retary of the railway department of tho Board oT Ti'ade, 
I he succeeded in sorting their causes into the groups in 
1 ■which we have since boon accustomed to see them print- 
I ed year after year. So long as the general system of 
I mauagement of a railway is little changed, tho same 
* statistical ratio is maintained among them, a given pro- 
portion of accidents being due to this cause, and another 
to that. We may therefore estimate with some certain- 
ty the saving of life and limb, or of material of various 
I descriptions, that will be effected when any one of these 
a shall be wholly or in part removed. Similarly 
1 is to group the influences which first urged the 
Bsien. on my list to pursue what afterward became their 
f JBTorito occupation. Wo shall learn the relative im- 
o of these influences, and be enabled to estimate, 
ritJi greater precision than before, the value of proposed 
methods for making the pursuit of science more com- 
.OD than at present. 
The returns I am about to quote are replica to the 
EoUowing questions : " Can you trace the origin of your 
science in general, and in your particular 
', ? How far do your scientific tastes appear 
i> have been innate 1 " 
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, The aaswen were of unequal length and minutenesa. 
From the longer ones I have extrarted what was essen- 
tial, and in these aad in the rest I have taken a very few 
editorial liberties, as already mentioned. 

At this stage of the inquiry tt becomes advisable to 
separate the replies aceording to the branch of sdeuco 
pursued by those who made them. I have not kept 
geography separate, because there are not many geogrtb' 
phers on tny list, and those who were, admitted of being 
sorted under other titles. With this excepti<«i, the 
divisions 1 have adopted ore mueh the same as those of 
the various sections and sub-sections of the British Asso- 
ciation. 

Some doubt may be felt as fo how for the replies 
may be trusted. For my own part, I believe they nra 
substantially oorreet, judging principally from int«ni&L 
evidonoo, and partly from having questioned differeat, 
members of several families, and finding their opinitmii 
corroborative. The greatest difficulty I have had in my 
inquiries gyncrolly Is due to reticence on the part of tfae' 
writers, who soy nothing when much was to be s^d; 
but even this does not affect relative results. Again, 
many men are conceited ; still the forms in which ecm- 

showM Itsplf do not much affect those results. Thus, 

H} cmphjitio narration of early achievements does not 
■ ^ttfOTt their mutual proportions. If men are too proud.' 
) acknuwK'dgo tln'ir indolit*dno«s to natural gifts, the. 
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relative value Diey ascribe to motives retnaiiia uu- 
cbanged. I am astonished at the unconscious vanity 
vhich I have elsewhere met with when making inquiries 
in heredity, shown by mon who, owing enormously to 
natural gifts, wish to accredit their own free-will with 
heing the real cause of their success. One phase of 
thb form of vanity is prominently illustrated by the late 
John Stuart Mill, in his strange and sad autobiography, 
who declares (p. 30) that he was rather below par in 
quickness, memory, and energy, and that any boy or 
girl of average capacity and healthy physical constitu- 
tion, who was properly taught, could make as rapid 
progress in learning as ho did himself ! As regards the 
scientific men, I find, as I had expected, vanity to be at a 
minimum, and their returns to bear all the marks of a 
cool and careful self-analysis. My bias has always been 
in favor of men of science, believing them to be espe- 
cially manly, honest, and truthful, and the result of this 
inquiry has confirmed that bias. 

The influences and motives which urged the men on 
my list to occupy themselves with science fall under the 
heads given on the succeeding page. I have distin- 
guished each head by a letter, and added to each re- 
ply the letters that seemed appropriate to its contents. 
The replies are subsequently analyKcd according to these 
letters. 
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Innate tastes {mem : not neceasarily herfiitafy 
Fortunnte aocidents. It will be noticed that these gen- 

GTftllj teglif; to tbi> eiiiitence or an innate tuEte. 
Iiiclircct opportnaitieB snil indirect motives. 
Proressional influfncoa to exertion. 
EncouragcmeDt iLt homo of Bcicutiflo inclinationi. 
Influence nnd cnoourngement of priTBte frieMl| 



Influence nod encouragement of teacherB. 
Travel in itietant regions. 
Besidiial itiflucueea, unclasBed. 

EXTRACTS AT LENGTH. 



(1) " My tastes are entirely innate ; they data 
childhood " (a), 

(2) "As far Lack as I can remember, I loved NattiTe 
aJjd desired to learn her eecrets, and have spent my 
whole life in searching for them. While a school-boy, I 
taught myself botany, chemistry, etc, , . , under great 
difficulties. I bad no teacher except a kind apothecary, 
whose knowledge wits limited" (o). 

(3) " From a youth 1 always preferred the man of 
marked ability to the man of action alone. Thrown for 

Tears Kti my professional life among men chief* 
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the latter claas, and my sympathies being more 

toward thoao in the decided minority, my taatea 

■ere, I conceive, not acquired, but innate. In the early 

ys of my professional career I gained the friendahip 

■ . . ,, of the highest professional standing, whose 

juired general Jinowledge and love of science and ob- 

:vation were far beyond those of the ordinary .... 

his lime. I wag both hia young friend and favorite 

ristant for three years. He imbued me with hia re- 

eet for science, and formed my character for earnest- 

98 and accuracy. ... To some extent my taatea were 

termined by events after manhood ; because in ... . 

tending over ten years, I held positions of great re- 

onailiililiy [in different parts of the world] \ but I con- 

Ider my scientific tastes were formed in youth, that is, 

om sixteen to twenty-one years of age " (a, /, h). 

(4) " From an early ago I was addicted to mcchani- 
il pursuits. In the last few years of m.y school-days I 
ok to chemistry. Entered , , . . college, expecting, 
(ter two or three years there, to [join a relative's] bnsi- 
I calico-printer, and gave especial attention to 
[lemiatry on that account. , , . I had never attended 
iedaUy to physics until appointed professor of natural 
kiloHopfay, . . . [This and subsequent similar advance- 
ont] determined me to devote myself thenceforward 
nitely to physics, and not to try for a chemical ap- 
ointment , , , ." (a, d). 
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(5) " Naturally fond of mechanics and of physical 
science, in which all my study baa taken tha directitKi of 
those departmenta bearing on . . . ,, owing to my feel- 
ing that, through the poasesaion of special instruments 
for investigation a in it, I could work to greater advan- 
tage ; not from any natural preference for .... over 
the other departments of physical science " {a, c). 

(6) " My tastes were partly natural, partly encour- 
sged by on emiuent friend . . . ., who had been honored 
himself by the frieadsliip of most of the leading men of 
sdence in the early part of thb century " (a, /). 

(7) [Yes.] "I remember [inddents which proved 
ai\ innate taste quoted at length] before I could write, 
[but] I believe the origin of my pursuit of physical sd- 
ence was when I attended the natural philosophy class at 
.... 1 waa intended for business, but, conceiving a dis- 
taste for it, I left it, and attached myself to science " 

Kj). 

(8) " I cannot say, except that I had an innate wisb 
for miacellaneous information. My interest in science 
arose from the chance circumatance of my choosing dvil 
engineering as a profession, and having spare time, when 
studying at which I devoted to ... . My scien- 
tific tastes wore subsequently determined by my not 

•ing any profession, except civil engineering, which I 
Eollowed " (c). 
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(9) " Ocean-voy^ing in beginning of ]ifo. Solitary 
observing for years in on observatory, placed in a coun- 
tj-y Terging on a desert, but under southern skies rieh in 
etars unknown to tlie ancient*, and not appreciated by 
the modems " (d. A). 

(10) " The origin of my interest in science is mainly 
due to my father's knowledge of geology, navigation, 
and engineermg. My scientific tastes wore confirmed by 
lectures, by ... . and .... and . . . ., and ea- 

pedaily by the encouragement of the latter " (e, g). 

(11) "Primarily derived [both by inhpritimce and 
education] from my father" (a, e). 



(12) "My first start wus reading a child's story, 
called the ' Ghost,' where a philosophical elder brother 
cures his younger brother of superstition, by showing 
him experiments with phosphorus, electricity, etc. This 
set me on making an electrical maehine with an apothe- 
cary's phial, etc I was then about twelve years old. 
My grandfather had scientific tastes to so 
My grandmother's brother .... was a good amateur 
chemist, and astronomer. He was a well-known loader 
of musical, and, to some extent, of scientific society, at 

— " (.). 

(13) " A mathematieal tendency, I think, led r 
toward .... inriuirj, to which I have been 
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ever ainco. Professional duties and civil engineering 
kept up a dispositioD to appreciate the material constitu- 
entB of the world, and led, through surveying, in the 
direction of phyBical geography. ITie distinct origin of 
my desire to place myself among scientific students was 
the wonderful impression produced on me by the aspect 
of Nature, as seen in the ..'.., combined with what I 
may call the accident of my having been allowed to ex- 
plore a part of it in an official capacity. Having thus 
made rather large botanical and geological collections, I 
came to England with them, and, while employed in 
arranging and distributing tJicra, picked up a certain 
rather irregular and unsystematic scientific education, in 
tJio company of ... . and otliera. Forced back into 
professional life, special scientific inquiry has not been 
possible; but I have had opportunities of aiding tha 
progress of science, which 1 have endeavored to make 
the best of " {a, d, /, A). 

(14) " Largely determined by my service in north- 
polar and equatorial expeditions " ('/, k), 

(15) " I am not aware of any innate taste for sei- 
euoe. I can only remember in boyhood the influence of 
the Philosopliical Society of . , , ., and of a juvenile 
phUoBOphical society in which 1 took interest. My in- 

\ tjereet in astronomy, especially, was very small indeed, 
1 1 wftB appointed [to the directorship of an observa- 
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Matkemalieiil Sitb-nection. 

(10) " I always regarded mathematics as the method 

obtaiQing the best shapes. and dlmensioiis of things; 

id this meant not only the moat useful and oconoaiical, 

it chiedy the most harmooious and the most bea.utif iiI, 

... I was taken to see . , . ., and ao, with the help 

' Brewster's ' Optics ' siid a glazier's diamond, I worked 

polarization of light, cutting crystals, tempering glass, 

B. I should naturally have become on advocate by 

tifession, with scientific proclivities, but the existence 

!if exclusively scieutiRo men, and in particular of . . . ,, 

tonvinced my father and myself that a profession was 

K)t necessary to a useful life " (a, e, /). 

(17) "My taate for mathematics appears innate. 
Lb a boy, I delighted in sums. 1 trace the origin of my 

iterest in general science to my a^^quaintance with 
., which dates from the time when I was about 
years of age. I taught myself in mathomat- 
a and chemistry during my apprenticeship to a civil 
igineer and land-surveyor, and subsequently studied 
. . . [abroad]. My scientific tastes were largely de- 
filoped through my first going [to the Continent] with 

. ■" («./)■ 

(18) " An early taste for arithmetic, and in particu- 
It for long-division sums " (a). 
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(19) [The following is an extract from biographical 
iiotes kindly communicated to iqe of the late Archibald 
Smith :] " Yachting would give an interest to all nauti- 
cal tnaltora, and the intimacy of his father with .... 
gave a bias toward magnetism. In a letter to one of haa 
siaters (no date, i about 1638), he says :'.... told me 
ho wna going to write directions for ships, finding and 
allowing for the error caused by the local attraction of 
ahips. So, for my own amusement and partly to help 
him, I wrote a set of instructions and gave them to him.* 
His mind was thus turned to the subject. I think it 
was natural to him to inquire into the reason of things. 
Fond of figures when a boy " (a, 6, e, /). 



(20) "My interest in mathematics began at .... 
[univer&ity], and waa mainly duo to the energy and 

cucourajrement of my tutor . . . . ; but Prof 

Hmt NiHpired me with the sense of the magnilicence of 
nmllicinatic-s " (p). 



(1) "Thoroughly innate. My first taste for chemis- 
try datoB from the possesaion of a chemical box, when I 
a lil.tlo boy. Whenever I had a chance of turiung 
I Irvtn otlior studies to natural science, I always turned. 
'" wJ play bettor than all olher work, and thc.miatry 
*n play " (a, b). 
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(2) "Perhaps wholly innate. My first notions of 
chemistry were picked up from books, and 1 got the 
nicknatne of ' experi mental izer ' at school. My taate ftir 
zoology arose through friendship with .... My tastes 
were largely determined by three years' voluntary work 
at chemistry, under Dr. , . . ," (a, f). 

(3) " I was always observing and inquiring, and this 
disposition was never checked nor ridiculed in my child- 
hood. My taate for chemistry dates from the lectures I 
attraided as a boy, and to the permission to carry on 
little experiments at home in a room set apart for the 
purpose. I was encouraged in my tastes at home. Sub- 
sequent determining events were my residing abroad, 
imd my mothef making a home for me there " (a, fr, e). 

(4) " They date from a very early period, and there 
■was little to produce them in my early surroundings. 
As a small boy I was fond of reading books bearing on 
natural science. I was taught at home with my broth- 
ersj and was partially self-taught also. Wo had always 
the example of industry, and were encouraged to think 
for ourselves. I first studied chemistry at ... . Col- 



(5) " From an early age I had an inns 
branches of natural science. As a boy, 
oolleotious of dried plants, minerals, beetle^' 



.e tas J 
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stuffed birds, etc. At .... I studied without regard 
\jO future profcasiou for two years, and on!y took up 
chemistry aa a spei'ial stu(iy on my third year's resi- 
dence there" {a, c). 

(6) " I canuot trace the origin. I began to study 
chemistry at the age of eighteen, and puraued it at such 
times as my duties in ... . gave me leisure, and with- 
out any instructor. The obt^ing of correct and accu- 
rate results iu chemical analysis gave mc great satisfao- 
tion " (e). 

(7) " Scarcely innate. I ascribe the origin of my 
scientific interests chiefly to being sent as a pupil to 

an eminent man of science, Prof Subsequently 

I was a good deal abstracted from scientific pursuits by 
an early and lasting friendship with . . . ., who directed 
my thoughts to public work" (j?). 

(8) " I watched, at school, the building of a steam- 
engine at a factory, and completely got up the whole 
engine. This gave my mind a start. . . . My father 
gave me 'Henry's Chemistry;' that, and afterward 
'Turner's Chemistry,' were more interesting to mo thMi 
lUiy books of fiction. ... I believe at one time I read 
little else but ' Turner's Chemistry ' and books of poetry 
'l vlutoTor holiday I had. ... I owe to my mother a 

I's ouriosity and afterward a man's reverence for sei- 
truth. I cannot tell if my BcientiAo tastes were 
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fnnate. The university, inviting me to fill the ... . 
chair, gave my worls its beiit, . , ," (il, e). 

(0) " I can trace my mterest in cheinbtry to reading 
by accident a book upon it " (A). 

(10) "I did nothing, even juan-scientific, till after 
leaving college ; nothing serious till the age of twenty- 
three. My pursuit of chemistry is entirely due to cir- 
cumstances occurring after manhood, and in direct oppo- 
sition to family inducncos" (z). 

(11) "To the opportunity afforded for study of aci- 
eiic^ at ... . My tastes received no encouragement 
whatever from relations, my mother excepted" (e, a), 



(1) "Decidedly inuate as regards coins and fossils. 
My father and an aunt collected coins and geological 
specimena, and I have both coins and specimens which 
have been in my possession since 1 was nine years old. 
Subsequently my pursuits were inHuenccd to some ex- 
tent by the discoveries in . . . ., but at that time I had 
already a considerable collection" (a, c, e). 

(2) "A natural taste for observing and genat"^ 
developed by noticing the fossiliferous roeka W 
peued to occur in the neighborhood of the soh« 



123 SXGLISa JtSJf OF SCtEXCE. 

was. Aftenrard the sm^eoo to whom I was articled, who 
had an ubservant mind, fostered my tastes" (a, b, /), 

(3) "A Dotorsl taste. My interest in science began 
Terj early, ongiaating in a lore of experiment, at first 
in chemistry, , . , The ultimate tUrection of my scien- 
tific tBSt«s dat^ after the completion of my regular edu- 
catkn" {a, c). 

(4) " I believe I may say innate, to a very consider- 
able extent, not remembering that any definite steps 
were taken to inculcate science. I wts indebted in & 
high degree to collections made by my father and moth- 
er, in ... ., and to eariy familiarity with charts of 
those seas, and conversations on njatt«rs pertaining there- 
to ; afterward, to going to Germany and finding in the 
mining officers a body of men receiving a regular scien- 
tific education ; lastly, to a great extent by going for & 
winter to .... [in Germany], and by convcrsatioiis' 
with .... and . . . ." (o, «, /). 

(5) " I was always fond of natural history ; oolleet- 
ed plants, insects, and birds, at [school] and fossils vt 
[coDege], where . . . .'s lectures attracted me to geol- 
ogy, and subsequently, by the acquaintance of Prof. 

., to the particular branch [of it which I have pur- 



fi) "As well as 1 can recollect, thoy wen 
"v, aa a boy of sis, seeing a spring I 



innate, I 
Lavender 
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Hill ; nut being satisfied at the explanation, and deter- 

aiining to work it out fpr myself. I believe that I 
should have devoted myself to chemistry and phywcs, 
lilt that I waa started, as a youth of nineteen, to travel 
t<ii munths out of the twelve on business, and so contin- 
ued (or twenty years. This led to my visiting all Great 
Britain, and to great opportunities for geologizing, and 
detormined me to that study.* I worked hard at buai- 
>i«a all day (a very anxious business), and at evening 
"id night would work hard at chemistry and geology. 
Ifomd a wonderful relief in science " (a, e). 

(7) " 1 believe the desire for information and habits 
" observation to be in a great measure innate. They 
Tfere firat developed by a little elementary teaching in 
pliysics aad chemistry, at school, between the ages of 
WTeu and thirteen. I worked alone at acieaoe at home, 
ifoni the age of eleven years, where I waa encouraged 
by the example of an elder brother. Subsequently, my 
pUTBuits were much influenced by being thrown, at the 
■iigs of nineteen, on my own judgment and resources, I 
foanded a mining colony in the backwoods of . . . ., 
and had to carry it out with several thousand people, 
^aite alone " (a, e, A). 

(8) " . . . .1 was always apt to observe stones 
dosely with regard to their qualities" [but th&^ 
tifio taste for geology was not developed till aft, 
kood] (.). 
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Zoological Sttb-seclion, 

(1) p'fs,] " Liherited from my father's family, who 
havo gtiierally beca attached to natural history [espe- 
cially botany ; most remarkable examples are given]. 
My scientific tastes were largely determined by being 
appointed . . . ." (o, rf, tj. 

(S) " Cert^ly innate, . . . Strongly confirmed and 
i11rect<Hl by the voyage in the ... ." (a, A). 

(3) " IiOve of observation and natural history in- 
nate ; [I had them] as early as I can rcmcmbep. My 
jirHiiiUnther was vpry fond of natural history, and a^ 
[more distjutt] relative has »Titten an excellent fauna of* 
.... The help of Mr. . . . has aided me immeosd^, 
but not, ! think, altered my tendency" (a, e,/). 

(■I) " Homology innnlc, and derived from my motb- 
pFi ) trni'e the origin of my interest in science dedded< 
ly to my mother's observations in our childhood ram- 
liliia, (1)1 the plants and animals vc saw. She told mO' 
tliHli orabii wero 'Brii-spiders,' and periwinkles {Liltorina) 
' •I'ft-snnilii.' I fuel sure she had never read ' De M^- 
IpH' . . . ."{".*). 

{B) " I bi.']io\e I inherited my general taste for edea- 
•"rmilts from my grwidniotlicr ; but my choosing 
*f>eoiaI invt»LigntioD resulted from a positive 
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faaeinatida which the very obscurity of the aubjc-ct ex- 
ortci upon my mind. It was perhaps a more dusire to 
uur&Ttl the marvelous. My scientific tastes were larger 
ly promoted by the attritctive tca<:liing of [ . . . . yax'i- 
ousprofeasors] •'(«,«,«,;,). 

(G) " Thoroughly innate. I had uo regular instruc- 
tion, and cjin think of lio event which especially helped 
to develop it. Bones and shells were attractive to me 
Wore 1 could considei' them with any apparent profit, 
tnd books of natitral history were my delight. I had a 
i^r axilngical collection by the time I was fifteen. My 
JaUier had no scientific knowledge ; nevertheless, he en- 
in all my tastes, giving mc money freely 

Books and specimens, against the advice of friends ; 

he was indulgent generally, and not in the scientific 
tn only " (a, e). 




(7) "Innate, as far as a love of Nature and of the 
'Vation of natural phenomena. I trace the origin of 
in science to the love of truth and of men- 
<™itivation in my father, and his encouragement of 
Mia love in his children. 1 do not think it was largely 
determined by events after manhood " (a, e). 



{8} " I should say innate, I caught at all 
lessons fur self- improvement. My soon-doreli 
thuaiasm must have been derived from my 
^^^'ly. As to whether they were largely devdl 



scraps of ^^| 
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events occurring after i 
say is, that neither prof( 
has been able to affect them" (a, e). 



ihood, I think not. All I ean 
on ncpt marriage nor dckoen 



(0) " I cannot recollect the time when 1 was not fond 
of animals, and of knowing all I could learn about them. 
Living in the country, I had abundant opportunities lor 
indulging my taste, though, of course, [ was not allowed 
to keep half the number of 'pots' I should have liked. 
The example of my father and elder brothers, who were 
all pretty firm to fiold-sports, was also followed by me, 
and from field-sports to field natural history ia but a 
step. I- obtained, by a piece of sheer good luck, the 
traveling fellowship of . . . . ; it waa tenable for nin( 
years, and its income waa sufficient to keep me during 
that time without being obliged to enter any profesuon, 
Though circumstances subsequently interfered with mj 
using this assbtance to the most advantage, in gratifyinj 
my taste for natural history, it w^as enormously furlherec 
thereby" (a, h, c, e). 

(10) " My partiality for the natural history science* 
was initiated partly by my selection of medicine as 
profession, and perhaps even more that, during the pi 
riod of my apprenticeship, I was much under the influ 
mce of a remarkable man . . . ., a most accomplishi 

'tralJst and of singularly independent judgment. , , 
'ee years I spent every Sunday morning with hii 
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QD^'uig tbia time he was constantly stimuUtiiig me (»•■ 
willmg follower) to work in hia department of natural 1 
3, and at the same time ever inculcating a spirit of I 
Boien«fio skepticism" frf,/). 

(11) "To love of birds, their study, their dissection, 
I remember trying to find out in the structure of the 
O'iduot the cause of color and markings in the different | 
sggs. I discovered hairs sticking in the cuckoo's stom- I 
«li, «ranged in a spiral manner, before I knew that ' 
John Hunter had described the same. Then I took to 
drawing skulls and skeletons, and my fate was sealed. 
^•W I inherited a strong love of Nature is certain, from 
T father, who was devoted to horticulture, and very 
™-^ of birds and of landscape scenery ; but I cannot 
™sa any direct tendencies or work on the part of any 
aiember of my family, except my brother. I feel that 

t have had a taste for science, independently of 
telwnal circumstances. At the age of seventeen or 

m, I had dissected every new kind of bird that I 
*st with. Later opportunities were entirely made by 
""JMlf, or perhaps, rather, taken advantage of by my- 



(12) " My love of natural history (so common in 
^) diowed itself in collecting insects, shells, and 

' *gg8, and delighting in reading such bf 
«ll^ on " Birds," White's " Sclboriie," " W 



L 
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etc., at & very early age (eight years or before), snd, 
being rather encouraged than checked, continued to grow- 
till it developed into a fondness for anatomical pursuits 
generally, which was never abandoned. My taste [foi' 
science] was entirely innate ; no [other] member of the 
family nor early friend or acquaintance had any special 
taste for any of the natural history sciences. IVo 
brothers, of Dearly the same age, and with precisely the 
same surroundings, though joining occasionally in some 
of the above-mentioned boyish pursuits, never pursued 
them with real interest, and soon entirely gave them 

(13) "As a boy, I had no taste for natural history, 
but a passion for mechanical contrivances, physics, ancT 
chemistry. I earnestly desired to be an engineer, but 
the fact that I had a , . . . [near relative] a medical 
man led to my being apprenticed to him, and I took to' 
physiology and anatomy, as the engineering aide of my 
profession. [The inclinations above nientioned were], 
altogether innate, and, so far as I know, not hereditary, 
neither of my parents nor any of the family showittg 
any trace of the like tendencies. My appointment to 
•the Burveying-ship .... made me a comparative anat- 
ombt, by affording opportunities for the investigatiim of 
the structure of the lower animals. My appointment to 
. forced me to paleontology" (a, c, d, h). 



I " My schot 






' Arehimcdef 
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a always fond of construction. If I had followed my 
H bent, \ should probably have been [successful as] 
engineer. My turn for scientific inquiry led me in 
rly life to systematize and generalize the knowledge 
others. Latterly I have felt more interest in original 
ivestigations" (a, c). 

(15) "I was in a general atmosphere of scientific 
linking and discipline. My taste for biology began 
ith keeping insects ; for chemistry and physics, by 

i to try experiments. Largely inherited from 
ly father, I have made my circumstances more than 
ieyhave made me" (a, r, e). 

(16) " My father's example hifluenced me ao early 
bat I have no means of judging, but I doubt much thdr 

nate character. Their origin was due primarily, b&- 
ond all probability of doubt, to my father's influence 
Bd example. They were not influenced by subsequent 
r^uta, but the tastes once planted rather determined 
ie events. My medical profession caused me to sus- 

md my scientific pursuits for some years ; but the 
scidental perusal of . , . . brought me back again to 

I study of the , . . ., and all the rest followed in due 

,." (J, .). 

(17) " They appear to have been inherited. My 
it in science arose from the example of my father, 

id the fact of my being for a year the assistant and 
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close Gompanion of Prof of . . , ., at whose 

side I yiaited the poor in the lanes of . . . ., <Jay and 
night. Firat begim to work and concentrate energies to 
oae branch at the age of twenty-one, when appoints 

(18) "They have been, I believe, nearly in an equal 
degree the mixed result of a natural bias and eduoati(»i, 
and were determined by professional study, when a love 
of scientific knowledge for its own sake first took posses- 
sion of my mind " (w, d). 

(10) " How far innate, and how far acquired and de- 
veloped from my early youth, I cannot say. My love 
for animals of all kinds was very strong, and to gratify 
it I overoame every obstacle put in my way at home, 
when I was a boy, I trace the origin of my interest in 
science to the ewliest impressions of my childhood, all 
of which, Bo far as 1 recollect them, are connected with 
my father and the various animals he brought me as 
pets. They were not largely determined by events after 
manhood. I should have been an observer of animal 
life under any conditions under which I might have 
lived" (a, e). 

(20) " I cannot trace the origin of my interest in 

geology. I believe it to have been innate. 1 began ool- 

f birds and studying them before I wejit to scliool. 

It any inducomoiit. 1 waa always told by my 

my scientific jiursuits would stand in my 
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way, but adhered to them notwithstanding. They were 
not at all determined by events occurring ufter I reached 
manhood ; they simply increased us I grew older" (a). 

(21) "I perceive no evidence of their being innate 
[1 hereditary], unless I derived any tendency from my 
mother, who wna at one time much with her great-uncle 
f. . . . the founder of one of our great industries], and 
greatly mtcrested in his pursuits. She worked a good 
deal at chemistry, and was well acquainted with many 
of the processes in pottery. I belonged to an industri- 
ous family, and saw every one working. The attraction 
I have for chemistry (which ig a strong one, only my 
profession has never allowed me to follow it very close- 
ly) arose from being sent to work, at the c^e of fifteen, 
in a chemical laboratory " (e). 

(32) " I do not consider them innate, but induced by 
the following circumstances ; When 1 was at school 
(between thirteen and fifteen years of ^e), a lady, an 
old friend of my mother, gave me a few British sheila, 
with their names, and a copy of 'Turtoa's Conchological 
Dictionary.' 1 thenceforth diligently ooUected British 
shells, and afterward extended my researchea" (i). 



(23) " To my father's example (in science) ; to the 
profession of medicine (in physiology, anatomy, and 
^^^L • • )■ It was my interest in my professii 
^^^Beiantific subjeots, while young and while 
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practice. The example of many men whom I knew 
when young proved a great atimulua and incentive " 
('. i,f)- 

(24) " Not at ull innut*. I can trace it distinctly to 
my intercourse with certain professors . . . . ; subse- 
quently, to my desire to investigate certain scientific 
questions hearing on medicine ; and later, to my inter- 
course with , . , , and , . . ." {c, d,f, p). 



Botanical Suh-tection. 

(1) "My scientiiic tastos were inboi'n" [and strongly 
hereditary] (a). 

(2) "Aa far aa the word applies in any case, I shoold 
say decidedly innate. Excepting such influence as a lit- 
tle encouragement at home, 1 am unable to trace any 
external atimufua. At the age of alx I was given Joyce's 
' Scientific Dialogues,' which 1 soon mastered, then other 
books; before the age of eight I commenced making star 
maps ; at twelve to thirteen years of age I made some 
geological sections with tolerable correctness ; and so on. 
It [then] seemed aa if any accident and the love of new 

"itas were enough to lead me from one branch of Btn- 
m another" («). 

e fond of plants" (a). 
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m (4) " Wm always fond of objective and experimen- 
I knowledge. I date mj first efforts of any con- 

3 from an early intimacy with Prof , 

; pupil and aasUtaut 1 was. I hod a foadnesa for 
1 before, but the necesaity for accurate and rigid 
observation then first dawned upon me. Subsequent 
events were going to ... . [abroad], and appointments 
in .... [a foreign country, where I was much detained 
in-doors, that] compelled me to take to the microscope 
and study of the lower orders of plants and animals, 
many of which I could grow in my own room" {a, e, if). 

(5) "As a youth, 1 followed, of my own free-will, 

mineralogy, chemistry, anatomy, and mechanica, but 
chiefly chemistry. My tastes were certainly not heredi- 
tary. They were directed to botany purely through 
accidaital circumstances [which led to u prolonged resi- 
dence in an imperfectly civilized country], I examined 
its plants, then wlioliy unknown to Europeans, but was 
at that time wholly ignorant of the very elements of 
i)otany. Was subsequently encouraged by ... . [emi- 
nent botanists of the day] ; went to and from England 
and made extensive collections. My wife actively as- 
sbted me in my botanical and other scientific pursuits, 
and to her advice and assistance l_owo much of my 
eesainlife" (a,/. A). 



I (6) "The love for botany was instilled 
n early youth by ray father. We lived 1 



A 
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of .... [a very eminent geologist], in the vidnity of 
, . . ., and I oft«ii took 'walks to those hills and collect- 
ed plants. I also cultivated plants in our garden. A 
taste for natural science, especially botany, seems to 
have been innate. The companionship of ... . indted 
me to prosecute botany with vigor. I was one of hia 
best pupils, and traveled over a great part of ... . 
with him " (e, g). 

(7) [A posthumous account.] " He appears to have 
been attached to natural history all hia life through, but 
never took up botany to any extent till the professorship 
was vacant. [There is some conflict of testimony here.] 
I think his scientific tastes were innate. I have exceUent 
drawings of insects made by him as a school-boy ; also, 
he made a model of a caterpillar ; tried a little chemis: 
try; made lace with bobbins of his own contriving. ... 
It was said, ' Nothing escapes that boy's eyes ' " (a, rf). 

(8) " To my father's eneouragomeut of a natural 
inclination " (a, e). 

(9) " I cauuot trace the origin of my interest in any 
particular branch of science further than that as f ar aa 
regards .... botany, I was thrown into the society of' 
a gentleman who took much interest in it. My scientifia' 

at«s originated, as a matter of fact, after leaving . . . . 
m[versllj]"(/). 
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(10) " Not ronate. 1 trace the origin of my botiui- 
L taat«s to leisure ; to the accidental rei'eipt of De 
'9 ' Flure fraa{;aisc,' while resident in that coun- 
and to encouragemeut from my mother. They 
e determined afterward by indepeudeoce (considering 
f absence of ambition to rise in the world), and by 

ifiendship and encouragement from the four 

istest British butanists of the day" (ft, «,/). 



Medical Suh-aeclion. 



I 



(1) " Innate in a great degree. I traee the origin of 

my interest in science (1) to my mother's mental activ- 
ity and love of collecting and arranging, and my father's 
constant encouragement of my pursuits ; (2) to the 
friendship of [tliree eminent botanists], by whom I was 
^bieBy induced to study botany ; (3) to my profession, 
B choice of which was in some measure determined by 
bay taste for collecting and studying" (a, d, e,f). 

(2) " I selected the medical profession because it waa 
tot of my father. This choice led mo to scientific pur- 
Idts, for which I had no previous predilection, as I had 

> opportunities that way. I conclude the tastes were 

t, as they certainly showed themselves the moment 

* i>pportunity for developing them occurred, namely, 





in it to ^n» I 
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I purely the result of accident, I never gnve a thought 
1 1" plijsio as a subject of study until I waa tweiUj-sevou 
s old" (d). 

(7) "Accidentally [directed] to meditine by assifci- 
■ iting with a medical friend in a superficial study of bot- 
i«!y"(c,<f). 



(1) " Certuiuly my scicutifio tastes appear to tne to 
WVo been, so to say, innate " (o), 

(2) "My interest in science was due to my having 
" officially employed in the early part of [my career, 

P a very important statistical inquiry] " (d). 

(3) " Innate, I think. I inherit many mental peculi- 
*5bb and talents from my paternal grandfather, among 

P'ch is a love of figures and tabulation ; none from my 
I cannot [otherwise] trace the origin of my iu- 
in science, nor were my tastes largely determined 
' events after manhood" (a). 



(4) "'I should be much iiielmed to thinlc there was 
' Umate tendency, but that the tastes were developed 
L 8 good and for the moat part suitable education. 
pitm at my first school, aged ten and a half f" ' 
I, the head-master gave very clear occasi' 
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in moral and economical subjects. I can remember 
vividly to the present day the impression which those 
lessons made upon me. As I am not aware that the 
other boys in the class were equally impresseii, I think I 
must have had an innate interest in those subjects ; but 
the lessons probably increased the interest very much" 



(5) " I cannot distinguish between what 1 may have 
derived from nature and what I may have acquired from 
intercourse with my father and certain of his friends. 
When I was elevrai years old, my father gave a series of 
lectures on electricity, mechaaica, astronomy, and pnea- 
matics, to all of which, but especially to the last, I paid 
delighted attention. I presently began to construct ap- 
paratus for myself. Subsequently practice in teaching 
led me to seek for knowledge. Intercourse with men of 
higher attainments became a great spur ; my turn for 
. . . , was favored by my opportunities as an early 
member of the .... Society" {a, e,f). 



(fl) " Prof 's lectures on geology were the 

origin of my interest in that science ; the work of the 
.... Statistical Society in educational inquiries in- 
fluenced my taste for statistical science ; frequent attend- 
■f^ at meetings of the British Association encouraged 
ifio tastes " (i^, g). 
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MBCHAKICAL 8C1KN0E. 

(1) "If any laat^a be innato, mine were; they date 
from beyond my recollection. They were not deter- 
mined by events after nuuihood, but, 1 think, the re- 
verse ; they were discouraged in every way " (a). 

(2) " Decidedly innate. The science of .... was 
well taught at the University of , , . ., where I studied, 
between sixteen and eighteen years of age, and acciden- 
tally this became serviceable to mo when employed as an 
engineer by ... . The friendship of ... . materially 
affected my career. My tastes were not largely devel- 
oped by events occurring after manhood" (a, J, d,f). 

(3) " Family tradition derived through my mother's 
aide. My profession fell in with my natural tastes, such 
as sketching " (c, d, e). 

(4) " Innate, I thinlt, as regards certain qualities of 
mind, which led me, under the pressure of circumstances, 
to direct my attention to certain things in a eert^ "^yi 
namely, (1) independence of judgment; (2) earnestness 
of purpose j (3) a practiced, clear-headed, common-sense, 
logical way of viewing things" (c, d). 

(5) " I cannot say whether they were innate. I was 
lalwsys brought up in a lialf-scicntific, half-literary atmoa- 

aad was a fair math em at id an as a boy, as well 



^^nalwsys b 
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AD n fair classic and linguisl. lly iMsAta wtir* nol iiHS- 
niirjrii by after-even ta, but my arocotions were ntbet 
determined by my scientific habits" (*). 

ANALYSIS or REPLIES. 

Having givtn the replies in gross, it now becoron 
our bHsinesB to sort their contents under differoit beads. 
It would be useless, and even embairassing, to mA» 
lengthy cjttrRct.s from them ; abort abstracts will there- 
fore be given, which the reader may verify whenevertM 
pleases by the help of the reference number, printed in 
paronthr'ses ( ), which ia the same both here and in &e 



J 



Instances of a strong taate for science being dedclta 
innate. I have not included among these the whole of 
thii wtses to which an a has been affixed : 

P/ij/aiea and Mathematics. — ^Twelve cases out of twei^ 
tj replies. (1) My tastes are entirely innate ; they date 
fnmi childhood. (2) As far back as I can remember, 
1 ]')vud Nature and desired to learn her secrets. (S) 
Always attracted by men of ability. (4) Prom an earl; 
age I was addicted to mechnnieal pursuits ; then to chem- 
iMtry. (5) Naturally fond of mechanics and physical 
■fnix. (fl) My tastes were partly natural, portly i 
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»uriiged. (7) I remember [incidents which proved an 
I'lBnate taste] before I coiild write. (8) 1 had an innate 
p-vrish for raiscellanaous information. (11) Primarily de- 
prived [both by inheritance and education] from my 
father. (16) I always regariled mathematics aa the 
(Bethod of obtaining both the most useful aad the most 
srnaonious, et«. (17) My taste for mathematics ap- 
} innate; as a boy I delighted in sums. (18) An 
arly taste for arithnieti<^, and in particular for long- 



Chemistry. — Five cases out of eleven. (1) Thor- 

ighly iimate. (2) Perhaps wholly innate. (3) 1 was 

l[»lways observing and inquiring. (4) They date from a 

■very early period, and there was little to produce them 

n my early surroundings. (5) From an early ^e 1 had 

B innate taste for all branches of science. 

Oeology. — At least seven out of eight cases. (1) 

loidedly innate. (3) A natural taste for observing 

tad generaliKing developed, (3) A natural taste ; my 

in science began very early. (4) I believe I 

lay say innate to a very considerable extent. (5) I 

i always fond of natural history. (6) As well oa I 

a recollect, they were innate. (7) I believe the desire 

r information and habits of observation to be in great 

Ifieaaure innate. 



Zoohgy. — Eighteen cases out of twenty-four. (I) 



[Y(!s.] Iiilierited from my father's family. (2) Cer- 
tainly innate. (3) Love of observation and natural his- 
tory innate. (4) Homology innate. (5) I believe 1 
inherited my general taste for scientific pursuits. (6) 
Thoroughly innate. Bones and shells were attractive to 
me before I could consider them with any apparent 
profit. (7) Innate love of Nature and obsa-vation of 
natural phenomena. (8) I should say innate ; I caught 
at all scraps of lessons for self-improvement, (9) I 
not recollect the time when I was not fond of animal^ 
and of knowing all I could learn about them. (II) 
Love of birds and their study. ... I feel that I must 
have had a taste for science independently of external 
circumstances. (12) My taste [for science] was entire- 
ly innate. (13) As a boy, I had a. passion for mechani- 
cal contrivances ; [my scientific tastes are] altogetht 
innate. (14) I was always fond of construction ; my 
turn for scientific inquiry led me in early life to sys- 
tematize the knowledge of others, (15) Largely inher- 
ited from my father. (17) They appear to Rave been 
inherited. (18) Nearly in an equal degree the mixed 
result of a natural bias and education. (19) I should 
have been an observer of animal life under whatever 
conditions 1 might have lived, (20) 1 believe my inters 
a zoology to have been innate. 

—Eight cases out of ten. (1) My scientifio 
^ inborn. (3) As for as the word appli«3 
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\, I shoulij say decidedfy innate. (3) Always- 
Mui of plants, (4) Was always fond of objective and 
pperimental knowledge, (5) As a youth, I followed, 

wa free-will, chemistry and other scieocea. (6) fl 
i taste for natural acienoe, especially botany, seema to' 
pve been innate, (7) [Scientific tastes apparently i 
jte.] (8) A natural inclination. 

Medical Science. — Only two cases out of seven. (1) 
.e in a great degree. (2) I conclude the tastes were 
e, as they showed themselves the moment the op- 
inity for developing them occurred. 

- StatUlks. — Three oases out of six, (1) Certainly 
■y scientific tastes appear to me to have been, bo to say, 
(3) Innate, I think, {-i) Much inclined to think 
Ptere was an innate tendency 

Meehamical Science. — At least two cases out of five. 
m) If any tastes be innate, mine were ; they date from 
WMid my recollection. (2) Decidedly innate. 



[CBS OF TASTBS BBISO DBCmRDLY NOT INNATS. 

Physict and Mathematics. — One case out of twenty, 
Q5) I am not aware of any innate taste for science, 

Chemiitry. — One case out of ' eleven. (10) 1 did 
serious till the age of twenty-three. My pur- 
fttt of chemistry is entirely due to circumstances oceur- 
e after manhood. 



ii 
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Zoology. — Three cases out of twenty-four. (16) I 
doubt mnch their innate character. (22) 1 do not con- 
sider them innate, but induced. (24) Not at all innste. 

£o(any.— One case out of ten. (10) Not innate. 

Medical. — Four casea out of seven. (3) Not at all 
especially innate. (4) I cannot perceive that they were 
innate. (6) I cannot say that I had naturally a turn for 
any pursuit in particular. (7) Accidentally [directed] 
to medicine. 

Statiilics. — One at most out of ais. (2) My interest 
in science was due to my having been officially employed 
in a statistical inquiry. [It is with much hesitation that 
1 consent to enter this as a case of " not innate.''] 

SUMMAEY OF RESULTS AS TO ISNATE TASTES. 
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A mere glaiice at tlie table and at the foregoing ex- 
tracts will probably be enough to convince the reader 
that a strong and innate taste for scicaice is a prevailing 
characteristic among scicntifiQ men ; also that the taata 
is enduring. This latter peculiarity ia by no means o 
necessary consequence of the former ; on the contrary, 
the ruling motives in the disposition of a man usually 
change as he grows older, the love of inquiry in child- 
hood being superseded by the fierce passions of youth, 
and these by the ambitions of more mature life. But a 
special taste for science seems frequently to be ao in- 
grained in the constitution of scientific men, that it as- 
serts itself throughout their whole existence. Obviously 
it must have had groat influence in directing their early 
studies and in insuring their successful prosecution of 
them in ufter-yeara. 

]t would be a curious inquiry to seek the limits of a 

special taste — that ia, the diversity of the objects, any 

one of which would satisfy it. I think the indications 

> clear that the tastes of some of my correspondents 

I are far more special than those of others, and that the 

L latter have checked a tendency to deaultoriness by their 

strength of will, or have had it checked by the nccessi- 

I -ties of their position as professors or professional men ; 

l-or, most of all, by the possession of that strange quality 

lawldch the phrenologists call adhesiveness, but which 

to defy analysis. It pxista in very different 

[.strength in different persons, and I know not where to 
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ftiiil a better illustration of its power tlian in the ordi- 
iinry rwHi of a man falling in love for the first time. 
Kaw Iwikem-on will doubt that almost any young man b 
(uipahlo of falling in lore with any one of at least one- 
third of tlio pretxmtable young women of his race and 
wwlal ptwition, If they happen to see much of ore an- 
(itlinr under favorable oircumstanoes and without other 
(lUtracllun ; yet, although the innate taste is of so gen- 
«rnl a uhiu-aetor, it bt>onmes specialized at once by the 
inyru act iif falling in love. Then the image of one 
woman lukuH oumpleto possession of his thoughts; she . 
In for a oonitideruble period the only female who has 
nttraotiotiB for him, ulthough ho might previously have 
been otitiuUy attroetot by any one of tens of thousandi 
of her BOX. 

A strong tnstc bearing remotely on sclenee may 
prove very Imlpfu!. The love of oolleoting, which is a 
trifling tondenoy in itacLf, common to children, idiots, 
and magpies, often leads to the study of the things ool- 
leuted, and is of immense viae to a man who wishes to 
study objects that must be collected in largo numbers. 
I have been tuld uf on astronomer whose primary taste 
was a love of polished brass instruments and smooth 
mechanical movements; that nothing satisfied this- taste 
so fully as work with telescopes ; and from loving the 
'Wtruments, he soon learned to love the work for whidi 
were used. A taste for careful drawing works well 
leering and into systematic botany or jtoology. 
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^^Hk love of adventure and field sports mxj be an ex- 
^^Psremely useful element in the character of a man vho 
^^^ follows geology or zoology. 

As a rough numerical estimate, it se«ms that six out 
of every ten mon of science were gifted by nature with 
Lft strong taste for it ; certainly not one person in ten, 
n at hap-hazard, possesses such on instinct ; therefore 
I contend that its presence adds fivefold at least to the 
e of floientific success. The converse way of iook- 
; at the question givea a similarly large estimate. 
^ortoinly one-half of the population have no care for 
■Bcimoe, and an extremely small proportion of that half 
Ksucceed in it. Nay, further, it appears (though 1 cannot 
Bpublish facts in evidence, without violating my rule of 
■avoiding personal allusions) that of the men who have 
f>Bo natural taste for science and yet succeed in it, many 
long to gifted families, .■md may therefore be accredit- 
J with sufBcient general abilities to leave their mark on 
whatever subject it becomes their business to undertake. 
We may therefore rest assured that the possession of a 
strong special taste is a precious capital, and that it is a 
1 waste of national power to thwart it ruthlessly 
system of education. But 1 can give no test 
ii shall distinguish in boyhood between a taste that 
endure and a passing fancy, further than 
y remaiking that, whenever the aptitudes seem heredi- 
', they deserve peculiar consideration. 

iuctive tastes for science are, generally speaking, 
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us indiSerence or equilibrium of the mind was un- 
ptable, a push was accidentally g'^en, its position was 
^vholly changed, anfl it rested in one of stable equilib- 
Thcse cases are niit numerous — only ten alto- 
^ther — but I put them in the second place on account 
tof their affinity to those in the first. 

Physics and Mathematics. — (19.) [Refer to this.] 

ChtmUtry. — (1) Possession of a chemical box when 
I ■was a little boy. (3) From lectures I attended when 
A boy. (fl) To reading by accident a book on chemistry, 

Geohgy.-^{^) Fossiiiferous rocks near the school 



—(0) A traveling feUowshlp. (16) Acci- 

fdentally reading a book brought mo back to scientific 

^dies, previously suspended owing to my profession. 

) Gift, when a boy, of a box of British shells, with a 

Lbook to explain them. 

Botany. — (10) Accidental receipt of De Candolle's 
J^tlore fransaise," when residing in France. 

Medical Science. — None. 

Statistics. — (4) Very clear occasional lectures when 
^ .a hoy. 

Mechaniea.~(2) A particular study at a univeraity, 
trhich accidentally became of professional importance. 



ENGLISH: MEN' OF SCIENCE. 



I OPPORTtWITlES. 

This group has also consider ible^lfinity to group (a), 
and has boen alluded to in. the remarks appended to the 
extracts referring to it. It includes those coses in whicb 
the mind was partly, but Dot largely, deflected from its 
natural bent ; that portion of the innate tendency which 
admitted of being "resolved in the direction" of the 
scientific pursuit being satisliod, the remainder being 
wasted. These cases are not numerous — only sixteen 
altogether — but I give them the third place for the same 
reason that I gave group (n) the second. 

Physics and Mathematics. — (5) Possession of spedal 
ins&uments, (8) Choosing engineering aa a profession, 
but not following it. (19) Love of yachting (leading to 
reseaicbes on magnetism of ships). 

. Chemintry. — (6) The obtaining of correct and accu- 
rate results in chemical analysis gave me great aatisfao- 
tion. 

Geology. — (1) Interest in diacoTeriea made in . . , , 
(3) A vei-y early love of experiment and chemistry. 
\) Should have followed chemistry and physics, but oir- 
Utanoes .... gave opportunities for geology. 



—(5) My choosing , . , , for special invea- 
' duo to a positive fajcinatioD from the ob- 



r 
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■ily of the subject. (9) My father's and brother's 
pursuit of Jield sports, and tbcuce indirectly to natural 
history. {13} An early passion for mechanism, which 
led me to take to physiology and anatomy, as the engi- 
neering side of my profession. (15) My taste for biol- 
ogy began with keeping insects, (24) .... subse- 
quently to the desire to investigate certain questions 
bearing on medicine. 

Botany.— '^ one. 

Medical Science.- — (3) CoDnection of hospital and 
medical school with the place of his residence. (4) 
Love of facts and the impression that good surgery is a 
great fact. 

Slalislics. — None. 

Mechanics, — (3) Profession fell in with natural tastes, 
such as sketching. (4) Innate faculties, serviceable to 
profession under the pressure of circumstances. 



. ULUIUtUlljl 

^^^^no spec 

t 



The fourth group comprises instances in which pro- 
fessional duty was a principal cause of the interest first 
felt in scientific pursuits, or else of the energies being 
concentrated upon some branch of science toward which 
no special inclination had previously been eshibited. 
^fyfo OP three of the twenty-one cases which I shall quote 
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may perhaps be thought doubtful examples, and more 
appropriate to the preceding group ; but after all poeat- 
blo deductions have been made, there will remain ample 
evidence of the magnitude of the influence we are con- 
sidering. A wise administrator, desirous, even at some 
cost, of promoting original investigation, would establish 
many professional offices of a scientific character, having 
responsible duties of a prominent kind attached to them. 
They would create much new interest in science, and 
would compel those who held them to work steadily and 
to a purpose in scientific harness. 

I'hysica and Mathematics. — (4) Had never attended 
specially to physics till appointed professor of natural 
philosophy, ITiis induced me to give up chemistry, and 
to devote myself definitively to physios. (9) Solitary 
observing for years [aa director of aH observatory], 
(13) Professional duties and civil engineering , . . . ; 
official exploration of ... . (14) Largely determined 
by service in north-polar and equatorial expeditions, 
(15) My interest in astronomy was very small indeed, 
until I was appointed [to the directorship of an oTiscrva- 
tory]. 

Chemiatry. — (8) The university mviting me to fill 
the chair of . . . ., gave my work its bent. 

^^^ Geology. — None. 

^^KBpology. — (1) Largely determined liy being appoint- 
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... (10) Partly by my selection of medicJoe as 
. a profesaiiin. (13) My appointment to a survey ing-ahip 
mode me a comparative anatomist . . . ., that to ... . 
forced me to paleontology, (17) First began tfl concen- 
trate energies to one branch, when appointed .... 
(18) [My scientific laatea] were determined by profes- 
.sional study. (23) To the profession of medicine [in 
physiology, anatomy, and , . . ,] (24) Subsequently 
to my desire to iiivestigate certain subjects bearing on 
\va:j profession of] medicine. 



Botany. — (7) Never took up botany to any extent 
till the professorship was yacanE. [There is some con- 
flict of testimony here.] 



Medical Scienee. — (1) Partly to my profession. (2) 
I selected the medical profession because it was that of 
my father ; this choice led me to scientific pursuits. 
(3) I did not follow my own branch from any special 
liking — indeed, I rather disliked it — but it was necessary 
to earn a liveliiood and to follow some branch. (6) My 
addiction to medicine was purely the result of accident ; 
I never gave a thought to physio as a subject of study 
until I was twenty-seven years old. (7) Accidental to 
medicine. 



Slalutica, — (2) Due to official employment 
mng, in a very important statistical inquiry. 



yment vben ,^^^H 



Mechanics. — (3) Tlie science of , , , ., which I had 
learned af^cidentuUy, became serviceiblo to me when 
employed aa an engineer. (3) M; profeasion fall in 
with Tay natural tastes, (4) Pressure of circumstances, 

§ £. BNCOUBAOKMENT AT HOUB. 

Nearly one-third of the scientifio men have espreased 
themaelves indebted to encouragement at home. Th^ 
received it in various ways ; sometimes the inHuenoe of 
the parent was strong and direct, as " their origin was 
due beyond all doubt to my father's influence ; " some- 
times it was strong but general, as " I was in a ger 
atmosphere of scientific thinking and discussion;" em 
times it went no further than indulgence, as "permia»<HL 
to carry on little esperiments at home in a room set 
apart for the purpose." Under each and all ,of these 
shapes it was truly welcome, and its effectiveueas m*y 
be in some measure estimated by the vastly stoaller 
number of cases in which success was obtained in direct 
opposition to family influences. 

Scientifio studies in boyhood are apt to meet ■ 
scant favor at home ; they deal too much in abstractions' 
on the one hand, and sensible messes and mischief bo 
furniture and clothes on the other. They lead to no 
clearly lucrative purpose, and occupy time which might 
be apparently better bestowed. These hinderanoes were 
Ux more seriously felt when the men on my list wer»j 



OmOlK OF TASTE FOB SCIEXOE. 155 

joung, wben apporatiia was hDrdly to be procured, and 
when scieuclfic work was exceptional. I aacribe many 
of the cases of encouragement to the existence of an 
bereditary link ; that is to E&f, the son had inherited soi' 
entific tastes, and was encouraged by the parent from 
whom he had inhoritcd them, and who naturally sympa- 
thized with him. 

Attention should be given to the relatively small en- 
couragement received from the mother. I have sorted 
the extracts so as to permit the comparlsoii to be easily 
mode. The female mind has special excellences of a 
high order, and the value of its influence in various ways 
is one that I con never consent to underrate ; but that 
influence b toward enthusiasm and love (as distinguished 
from philanthropy), not toward calm judgment, nor, in- 
cbisively, toward science. In many respects the charac- 
ter of scientific men is strongly anti-feminine; their 
mind is directed to facts and abstract theories, and not 
to persons or human interests. The man of science is 
deficient in the purely emotional element, and in the 
desire to influence the beliefs of others. Thus I find 
that two out of every ten do not care for politics at all ; 
they are devoid of partisanship. Thoy school a natu- 
rally equable and independent mind to a still more com- 
plete subordination to their judgment. In many respects 
they have little sympathy with female ways of thought. 
It is a curious proof of this, that in the very numerous 
answers which have reference to parental influence, that 
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of tLe father is quoted three times as often as that of 
the mothor. It would not have been the case, judging 
from inqoiries I eUewhcre made, ii 1 had been discusdng 
the anteeedents of literary men, commanders, or stutes- 
men, or, still more, of dii'ines. 

Pkytiet and MathenuttiM. — (10) The origin of my 
interest in .... is mmnly due to my father's knowl- 
edge of geology, navigation, and engineering, (11) Pri- 
marily derived [both hy education and inheritance] from 
my father. 

Chemistry. — (3) Permission to carry on little experi- 
ments at home, in a room set apart for the purpose. . . . 
Subsequently residing abroad and my mother making a 
home for me there. (4) I was taught at home with my 
brothers ; we had always the esamplo of industry, and 
were encouraged to think for ourselves. (8) My father 
gave me [some books on chemistry, and] I owe to my 
mother a child's curiosity and afterward a man's rever- 
ence for soientiiic truth. " (11) My tastes received no 
encouragement whatever from relations, my mother ex- 
cepted. 

Oeology. — (1) My father and an aunt collected speti- 
mena. (4) I was indebted in a high degree to collectjons 
■de by my father and mother. (7) 1 wna encouraged 
a example of an elder brother. 
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Zoology. — (9) (The example of my father and elder 
brothers, who were aU pretty firm to field sports, was 
also followed by me, and from field sporta to field natu- 
ral history is but a step.) (15) Largely inherited from 
ray father. I woa in a general atmusphore of scientific 
thinking and discussion. (21) I may have derived [! in- J 
heritcdj the tendency from my mother ; 1 belonged tOm 
an inUustrioua family, and saw every one working. (!)■ 
[Traditionally dRrived, and] inherited from my father'a^ 
family [i. e., from father, grandfather, etc.]. (6) My.J 
father had no scientific knowledge, nevertheless he c 
couraged me. (7) I trace it to the love of truth and of \ 
mental eultivation in my father, and to his encouragft- 
ment of this love in his children. (11) That I inherited 
a strong love of Nature from my father is certain, who 
was devoted to horticulture and very fond of birds. 
(16) Their origin was due, beyond all doubt, to my 
father's influence. (17) My interest in science arose 
from the example of my father, and . . . ., etc. (19) 
I trace it to the earliest impressions of my childhood, all 
of which are connected with my father and the animals 
he brought mo as pots. (33) To my father's example 
(id science). (4) Decidedly to my mother's observa- 
tions in our childhood rambles. (8) My soon-developed 
csathusiaam must have been derived from my mother's 
family. 

Bfilaiiij. — (2) A little encouragement at home. (6) 
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The love of botany was instilled into me in VOTy early 
youth by my father. (8) To my father's encouragemeut 
of a natural inclination. (10) And to encouragement' 
from my mother. 

Medical Science. — (1) [Partly] to ray mother's m«i- 
tal activity and love of collecting and arranging, and to 
my father's constant encouragement of my pursuit. 

Stalittiea. — (5) [Partly] actjuii-eJ from intercourse 
with my father and .... 

Mechanict. — (5) 1 waa always brought up iu a half- 
scientific, half-literary atmosphere. (3) Family tradi- 
tion deiivcd through niy mother's side. 

Two cases ore mentioned in which the origin of the- 
scientific tastes was partly due to the active assistance 
the wife. One of these Is botany (5), and the other I 
have ventured to suppress, as it did not apjioar tc 
sufficiently decided. 



g F, THE INFLUENCE Ji 

Tills group has much in common with that of the in- 
direct influences already classed under group o j it in 
dudea oases where a fortuitous acquaintance has beei 
1 means of deciding a career, probably by revealing \ 
t taste, or showing how some obstacle in the way ol 
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indulging it could easily ba remoTed. There is a wide 
interval, often very dilliiiult to get over, between the 
study of a subject out of books and the practical inves- 
tigation of it for one's self. At this point of a man's 
mental progress the help of a friend may be of immenso 
assistance ; he may give elementury hints which will re- 
•^ove formidable difficulties to a beginner, wSo ia utterly 
"nused to experiment. It is told, 1 think, of a scholar, 
that he labored for successive days to make with his own 
h^nda in his own chambers a plum-pudding according to 
' tittle-honored family recipe, but he produced nothing 
t thick pastes or stirabouts uf different degrees of 
*lpiness, revolting to the sight. At length he confided 
* difficulties to a lady, who explained that in making 
ci-puddings it was a matter of course, and therefore 
^ spoken of in the recipe, to put the ingredients into a 
before beginning to boil them. The etample of a 
t encourages a young man to overcome his diffi- 
fVCe, and to firmly occupy any position that he knows 
liis own judgment to be true. Perhaps the greatest 
-Ip of all is the consciousness of strength which is given 
fpy cooperation on not very unequal terms with a veteran 
' performance and reputation. Out of the ninety-one 
fc^Ssea, eighteen speak gratefully of the influence and en- 
■Couragoment of friends, 

•g and Mathematics. — (3) .... I was both his 
P friend and assistant for three years. He imbued 
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tetj- of a gcutlemaa who took much interest in botany. 
■'.('0) Thoy wcsTo determmed ofterwaril by . . . ., ami 
1 friendship and encouragement of the tour greatest 
Wtiah botanists of the day. 

-if edieal Science. — (1) [Partly] to the friendship of 
s eminent botanists. (7) Accidentally [directed] to 
?*©dicine by associating with a medical friend in a super- 
**al study of botany. 



•Statistics.— {5) [Partly] froir 
^her and certam of his friends. 



: with my 



Jffeckanical SeUnee. — (2) The friendship of , 
J*aterially influenced my career. 



J ESOOUKAQEMENT C 



■niia group of thirteen cases refers to the i 
^Jid encouragement of masters, tutors, and professors. 
*t Is a small one ; not because persons In those positions 
^K incapable of exerting nkuch salutary influence, but 
l>ecause the scientific men on my list seldom had the 
advantage of receiving congenial instruction. This is 
clearly proved by a comparison of the replies referring 

ft and to English tuition. In Scotland, the uni- 
rogramme and the general method of teaching 
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than those in England ; consequently the influence of 
tutors has been testified to far more abundantly by those 
men on my list who have been educated in Scotland than 
by the rest. The proportions are striking and instruc- 
tive. I find that about one-sixth of those from whom I 
have received returns have studied in Scotland ; hence, 
if professorial influences had been equally eflicacious on 
both sides of the Tweed, there would have been five 
times as many expressions of gratitude to English teach- 
ers as to Scotch. But the facts show that no less than 
eight out of the thirteen cases refer to teacliers in Scot- 
land, one to a Scotch teacher settled in England, and 
only four to English professors. It would have been 
(8X5=) 40, and not 4, if the English education had 
been as profltable to science as the Scotch. 1 willingly 
admit that the smallnesa of the numbers, namely, only 
thirteen cases, renders precise figures opeu to question j 
however, the superiority of the Scotch system is sup- 
ported by other evidence, which I shall speak of in the 
chapter on Education. 

Physics and Malhematies. — (7) I believe the oripa 
was when I attended the natural philosophy classes st 
.... (10) Tastes confirmed l)y lectures, and espe- 
dally by the encouragement of [certain professors]. 

i) Interest in mathematics due to the eucourage- 
of . . . ., and influence of [professors at a uni- 
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Chemutry. — (7) Chieflj' to being aeot as a pupil to I 
a eminent man of science. 



Geology. — (5) Lectures by , , , . 

Zooloffy.~[b) My scientific tastes were largely pro- 
noted by the attractive teaching of ... , [various pro- 
rs]. (17) And to being the assistant and close 
(anion of ... . (24) I can trace it [in part] dis- 
Inetly to my intercourse with certain professors. 

Botany. — (4) I date my first efEorts of any oonae- 

mce from an early intimacy with whose pupil 

^d assistant I was ; the iJecessity of accurate work then 
jbwned upon me. (6) The companionship of . . 
unted me to prosecute botany with vigor ; I was one of 
vbest pupils, and traveled with him. 



Medieal Science. — (4) Subseq^uently, by the approval 
W teftcheTH, having been selected chief-osaistanl^ 

Slatislicg. — (4) Very clear occasional lectures, when 

[ boy, on moral and economical subjects; the tastes 

I afterward developed by a good education. (6) 

^rof. ... .'a lectures were the origin of my interest in 

wlogy, pt was the earliest scientific pursuit of this 

eepondent.] 



Mechanical Seie, 



—None. 



ENGLISn ME.V OF SCIENCE. 



I 



There are only eight cases in this group, n&mely, 
those in whith the aspects of Nature under new condi' 
tions h»ve developed a love for science. Few men of 
scientific training have had opportunities of distaot trav- 
el, but on those few their action has been very strong, 
especially as regards biologists and physicists. I say 
nothing here in respect to mere geographers, and quote 
none of their replies, because its importance to them 
requires neither proof nor comment. Men are too apt 
to accept as an axiomatic law, not capable of further ex- 
planation, whatever they sej recurring day after day 



without fail. So the dog 
daily arrival of the postn 
many elementary ph< 
wondered about. Travel 



the back-yard looks on the 
butcher, and baker, as so 
not to be harked at or 
distant countries, by nn- 



settling these quasi-axiomatic ideas, restores to the edO' 
cated man the freshness of childhood in observing new- 
things an'd in seeking reasons for all he sees. 

I believe that a handsome endowment of traveling 

fellowships, thoroughly well paid, with cstra allowance 

for any special work allotted to their holders, given only 

) young men of high qualifications, and lasting for at 

t five years, would be money well bestowed in tlie 

rtherance of sciwice. 

"AywV* atul Mathematics. — (3) To some extent my 
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tastes were determmo] by events after manhood, be- 
cause for ten years I held positions of great responsibil- 
ity [in distant parta of the world], but I consider they 
were formed in my youth. (9) Ocean- voyaging in the 
beginning of life ; solitary observing for yeara in a coun- 
try verging on a deBert und«r aouthorn skies. (13) The 
distinct origin .... was the wonderful effect produced 

on mo by the aspects of Nature, os seen in the 

combined with what I may call the accident of having 
been allowed to explore part of it in an official capacity. 
(14) Largely determined by my service in north-p'>lar 
and equatorial expeditions. 

Ohemittrt/. — None, 

Geology. — (7) Subsequently much influenced by be- 
ing thrown, at the age of nineteen, on my own judgment 
and resources in founding a mining colony in the back- 
iroods of . . . ., and carrying it out quite alone. 

—{2) Strongly confirmed and directed by 
• fiio Toyage in the . , . , (13) My appointment to the 
-surveying-ahip .... made me a comparative anatomist, 
■ by affording opportunities for the investigation of the 
f B&^tlctu^e of the lower animals. 



Botany.— {b) They were directed to botany purely 
1 accidental circumstances [which led to a pro- 
J residence in an imperfectly civilized country]. 



ENGLISH MEN OF SCIENCE. 



We now come to the final group, namely, those in- 
fluences which cannot be sorted into any of the dght 
groups with definite titles, which we have already exam- 
ined. At the outset 1 spoke of these unclassed condi- 
Uotis aa forming a clasa by themselves of no great im- 
portance, and which might be indefinitely reduced in pro- 
portion as wo chose to pursue our analysis. I estimate 
that the ninety-one replies which I have received and 
uialyzed assign a total of one hundred and ninety-ona 
causes. It now appears that no less than one hundred 
and eighty-eight of these full mto one or other of eight 
definite groups, and that there remwn only three on our 
hands for the unclassed residuum. Even these, are ap- 
parently due to aggregates of conditions, the more im- 
portant of which would probably find their place among 
the eight groups, leaving a still minuter residue. We 
may lightly dismiss them as of inappreciably small im- 
portance in our present inquiry. 

Chemutry. — (10) Entirely due to circumstances after 
manhood, and in direct opposition to family influenocB. 
(11) To opportunity at [a foreign university], 



Qeologij. — (8) The tastes developed gradually after 
uihood. 
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If we take a general survey of our national stock of 
capabilities and their produce, we see that the larger 
part is directed to gain daily bread and necessary luxu- 
ries, and to keep the great social machine in steady 
work. The surplus ia considerable, and may be disposed 
of iu TariouB ways. Let us now put ourselves in the 
position of advocates of science solely, and consider from 
that point of view how the surplus capabilities of the 
nation might be diverted to its furtherance. How can 
istes of men be most powerfully acted upon, to 
( aSect them toward science ? 

The large category (a) of innate tastes is practically 
I 'beyond our immediate influence; but, though we cannot 
I inorease the national store, we need not waste it, as 
l-^FB do now. Every instance in which a man having an 
'itptitude to succeed in science is tempted, by eircum. 
a which might be controlled, to occupy himself 
[ ■with subjects of less national value, is a public calamity. 
\ Aptitudes and tastes for occupations which enrich the 
I'ljioughts and productive powers of man arc as much 
('.■nicies of national wealth as coal and iron, and their 
r waste is as reprehensible. Educational monopolies 
wMoh offer numerous and great prizes for work of other 
• descriptions, have caused enormous waste of scientific 
I ability, by inducing those who might have succeeded in 
le to spend their energies with small effeo* 
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congenial occupations. When a pursuit is instiiicave 
and tho will is untaxci], an immense sjiiount of "work 
may bo accomplisiied with ease. Witness, to take wn 
extreme case, the sustained action of the wholly involun- 
tary muscles. Tho heart does its work unceasingly, 
ifrom birth to death ; and it is no light work, but such a 
the arm, working a pump-handle, would soon weflry of 
niaintainlng. Or again, think of the migratory flight of 
birds in obedience to an instinct; or of th,e muscular 
force, astonishing both in magnitude and endurance, ex- 
hibited by lunatics, who have some real though morbid 
passion which goads them to exercise it. "We muat 
tliercforo learn to respect innate tastes, which directly, 
as in A, or indirectly, as in c, servo the cause of science, 
As regards b (the fortunate accidents), we can multiply 
opportunities. There is great hope in respect to d (the 
professional influences). It is clear to all who have 
kuDwIedge of tha scope of modem science, that tLere 
exists an immense deal of national work which has to b 
performed, and which none but men of scientific culture 
are qualified to undertake. Scientific superintendence i 
required for all kinds of technical education, for statisti- 
cal investigations of innumerable kinds, and deducticais 
from them ; for sanitary administration in the broadest 
sonse ; for agriculture, mining, industrial occupations, 
"•- engineeruig. There is everywhere a demand for 
» ifio assessors, who shall discover how to eci^omizfl 
K>d find out new processes and fruitful principles. 
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- Pf cifesaioniJ duties geiierally ought to be more closely 
bound up with Btrictl;- scientific work than they are at 

I present ; and this requirement would tend to foster sci- 
inti^c tastes in minds which had little inborn tendency 

' Uiat way. In respect to o (the iDJlucnce and encounige- 
ment of tutors), seeing how far Scotland has surpassed 
England in the attractiveness of her mode of teaching, 
which is by professorial lectures rather than by class- 

^work, it is clear that the English system admits of being 

[■ :(;reatly improved, and the influence of her teachers _pro- 

■ portionately increased, in turQing the minds of youths to 
Lastly, aa regards h (travel in distant lands), 

8 indirect value deserves far more than the moderate 
|- sums assigned to its prosecution, in the way of starved 
Lvibsveling fellowships and rare voyages of surveying- 

I up in a few words : it seems to me that the 
ion to be put on the replies we have now been 

■ ctm^dering, is that a love of science might be largely 
I extended by fostering, and not thwarting, innate tenden- 

i, by the extension of scientific professional appoint- 

Luents and professorships, by assimilating in some cases 

1 system of teaching to that of the Scotch, 

' creating traveling and other fellowships which 

I enable their holders to view Nature in various 

, and to work with foreigners whose habits of 

1 fruitful in themselves, but of a different 

i to our own. 
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I will take this opportunity of drawing attention to 
what appears to me one of tlie greatest of desiderata of 
this Itind at the present day, namely, the establishmait 
of medical fellowships amply sufficient to enable the 
best youths, who intend to follow mcditine as a profes- 
sion, to spend their early manhood in p7\)8ecuting inde- 
pendent medical researches. 1 appeal to capitalists, who 
know not what nae, free from abuse, to make of their 
eurpluB wealth, to consider this want. They mi^t 
greatly improve the practical skill of the English medi- 
cal profession by affording opportunities of prolonged 
study. They might, perhaps, themselves reap some part 
of the benefit of it. A young medical man has now to 
waste the most vigorous years of his life in miserable 
routine work simply to obtain bread, until he has been 
able to establish his reputation. He has no breatiing. 
time allowed him; the cares of mature life press too 
closely upon his student-days to give him the opportuni- 
ties of prolonged study that are neeessary to accompludi 
him for his future profession. 

The influences we have been considering are those 
which urge men to pursue science, rather than literature, 
politics, or other careers ; but we must not forget that 
there are deep and obscure movements of national life, 
which may quicken or depress the effective ability of the" 
■i<8i tts a whole, I have not considered the reaacwa 
■me period is more productive of great men thas 
my tacjuiry being limited, for the reasons stated 
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In the first pagea of this book, to one period and nation. 
But it may be remarked that the national condition 
most favorable to general efficiency is one of self-confi- 
dence, and eager belief in the existence of great works 
capable of accomplishment. The opposite attitude is 
indifferentism, founded on sheer uncertainty of what is 
best to do, or on despair of being strong enough to 
achieve useful results ; a feeling such as that which has 
generally existed in recent years among wealthy men in 
respect to pauperism and charitable gifts. A common 
Li effect of indifferentism is to dissipate the energy of the 
^mtion upon trifles ; and this tendency seems to be a 
laying evil of the present day in our own country. In 
iDuBtration of this view, I will quote the following ex- 
t from a letter of one of my correspondents, who, I 
iould add, is singularly well qualified to form a just 
pinion on the matter to which he so forcibly calls atten- 
; " The principal hinderance to inquiry and a!I other 
Hitelleotual progress, in the people of whom I see much, 
I the elaborate machinery for wasting time which has 
. invaited and recommended under the name of 
cial duties.' Considering the mental and material 
SapHal of which the richer classes have the disposal, I 
elteve that much more than half the progressive force 
r the nation runs to waste from this cause." 
■ A great deal of energy is wasted in attempting to 
B more than can be grasj«d. There is a feverish ten- 
Bpcy, fostered by the daily press, to interest one's aelf 
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in itll that goes on, which leads to perpetual distrac^cHi, 
and curtails the time available for serious and sustwied 
efEort. It may be worth while to mention a curious Hfr 
tie morbid espcriencc of my own, as suggestive of raaob 
more mischief ; it is this : A few years ago I had fool- 
iahly overworked myself, as many others have done, 
misled by b. perverted instinct, which goaded to increased 
exertion instead of dictating rest. The consequence 
tJiat I fairly broke down, and could sot for some days 
oven look at a book or any sort of writing. I wait 
abroad ; and, though I grew much better and could 
amuse myself with books, the first t«wn where I experi- 
enced real repose was Rome. There wfta no doubt of 
the influence of the place — it was strongly marked ; and 
for a long time I sought in vain for the reason of it. At 
last, what I accept as a full and adequate explanation 
occurred to me — simply, that there were no advertise- 
ments on the walla. There was a picturesqueneas and 
grandeur in its streets which sufficed to fill the mind, and 
there were no petty distfactions to fret a weakened eye 
and brain. When we are in health we take little count 
of the racket of English life, which may keep apathetio 
minds from stagnation, but which causes needless wear 
and tear to active ones, suggesting nothing useful, and! 
teasing, distracting, and wearying. I have heard Oer-.. 
nan professors speak with wonder at our waste of 

>l mere fidget, and in so-called amusements, which 
rt]y very dull, and ascribe the successful laborU 
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sates of thdf own countrymen to the greater sim- 
icity of the lives they lead ; and they are a happier 
^^eople than we are. 



Partial Failares. — We have scon that energy, licalth, 

idy pursuit of purpose, businesa habits, independence 

f viewa, and a strong innate taste for science, are gen- 

illy combined in the character of a auccessful scientific 

Probably one-half of the meji on my list possess 

one of these qualities in a considerable, and some 

B a high degree. If one or more of these qualities be 

mt, success becomes impossible, unless its absence 

le appropriately supplemented by other qualities or con- 

Bitions. Cases may be~ specified in which too few of the 

■boye-mentioned qualities were present, and which con- 

Mquently ended in on abortive career. One is the po»- 

a of energy, health, and independence of character 1 

wss, and little else to control them. These aiS'l 

mgerous gifts. Those who have them are apt t 

mee guidances by which the great body of mankind'] 

Bore safely, and to follow out a career in which they 

I almost certain to blunder and fail egregiously. 

cohflbly every large emigrant-ship takes out many 

, full of unjustifiable self-oonfidenoe, who, to 

a current phrase, " knock about in the world," waste 

r liealth, youth, and opportunities, and end broken- 

Another case is that in which a strong innate 

i. iar science is accompanied by independ^c 
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cWacter and steadiness of pursuit, but vith i>'>^^^| 
<]ua]ity helpful to success, and wliicb therefore 1*>^^^| 
IK> UBvful result. There b hardly a village where ^^H 
ingMiiuus man mny not be founO, who has tdeas^^H 
much ehrcwdness, but is crotchet; and impracliq^^H 
H« wonts energy and business habits, so he never |l|^^| 
Mauy of these men brood over subjects like perp(^^| 
motion : their peculiarities are well illustrated i>t^^| 
Morgan's " Book of Paradoxes." Agmn, we freqin^^| 
meet persons of a stamp that justifies the old-foaU^^H 
carii'Atunj of scientific mea, who are absorbed in M^^H 
{H'tty investigation, utterly deficient in business hu^^| 
and noted for absence of mind. Even idiots haveu^l 
stnmgl)' qu&sl-sdcntific tastes, as love for simple n^^| 
(Uitsni, or objects of natural history ; and they havi^^| 
already remarked, a plcasure^in collecting. Ma^j^H 
have oft^n persistency, as is shown by their broocUi^^^H 
a single topic. We all of us must have met irith j|^^| 
ous cases of failures, where a mind tuid disposilioa^^^l 
promise much for success never achieve it. It mfl^^l 
Uiat some mental screw b loose, or there is some ^^^| 
arable weakness of judgment, or some untimely it^^H 
lution or rashness : any fault of tliis kind is sufficieoj^^l 
IT a man's chances when competition is keen. Tod^^ 
a iho highest order of success, two things are wanted : 
it, the qualities of the man must either be good all 
e ho must be so circumstanced as to be able, 
1 arises, to supplement his deficiencies by 



OniQIN OF TASTE FOR SCIENCE. 175 



^^ctrancous help ; secondly, he must havd some very use- 
^vil qualities highly developed. It is said that " genius" 
*-^ required for high success, and there is much talk ahout 
^^^>'hat genius is, and on the failures of men of genius ; 
"^^■hilo some persons go so far as to douht thg existence 
J quality. It appears to mo that 
what is generally meant by genius, when the word is 
I a special sense, is the automatic activity of the 
id, as distinguished from the effort of the will. In a 
1 of genius the ideas come as by inspiration ; in other 
lirords, his character is enthusiastic, his mental associn- 
l;^ODs ore rapid, numerous, and firm, his imagination is 
f Tivid, and he is driven rather than drives himself. All 
1 have some genius ; they are all apt, under excite- 
nt, to show flashes of unusual enthusiasm, and to es- 
I swift and strange associations of ideas. In 
>Qly exhibit more vivid powers of 
ination than are possessed by the greatest artists 
a awake. Sober, plodding will is quite another qual- 
, and its over-exei'cise exhausts the more sprightly 
mctions of the mind, as is expressed in the proverb, 
) much work makes a dull boy." But no man is 
r to achieve very high success in whom the auto- 
latic power of the mind, or genius in its special sense, 
not well developed and fairly bal- 
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iralsEd throughout, or neirlf go — HerilB in 
d demerits balanced — DGiiii.>rits — SuniniBry 



I NOW pass on to the education which the acientifio 
men had in their youth, in the hope that my results may 
give assistance to those who are endeavoring to frame ' 
systems of education suitaile to the wants of the day. 
What I have to aay is very partial ; it refers solely to 
the opinions the scientific men entertain of the merits 
and faults of their own several educations in by-gone 
days. Their views are remarkably unanimous, cousid^- . 
ing the very different branches of inquiry they are inter- 
ested in, and the great dissimilarities in their education. 

Oae.third of those who sent replies have been edu- 
cated at Oxford or Cambridge, one-third at Scotch, Irish, 
1* Londou universities, and the remaining third at no 
•Wtj at all. 1 am totally unable to decide .which 
'iree groups occupies the highest scientific po- 



dtion : they : 
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to me very much ulikc iu this re- 



The questions to which the following replica were 

aa follows : " Was your education especially 

sonducive to, or restrictive of, habita of observation % " 

i your education eminently conducive to health, or 

iverse 1 " " What do you consider to have been 

ar merits in your education ? " " What were the 

[ omissions in it, and what faults of commission can 

a indicate l" I also asked for information concerning 

■a of education, both schools and colleges, and as 

9 home and self -instruction. The answers were, 

3 cases, very interesting from their minute elab- 

ration, but I am, of course, restricted on this occasion 

a simple treatment of them. 1 cannot now paint with 

sUoate tints, hut piust content myself with broad lights 

iiadea. The following answers are extracts, and, in 

few oases, abstracts ; they convey the general tone 

e several replies as nearly as possible. 

Ths groups under which I have sorted them are these : 



, BduoBtion pniged througliout, or Dei 
Tftrietj of But^ccts . 
A IttUe Bclence at school 
Smple things »eU taught . 
libertj aod leisure .... 
le teaching and encbumgement 
Bit&snd demerits bolDnced 
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Nttrrnw educaliott 32 replieG. 

Want of Bjalem ond baci teaching . , . . iO " 
Unclttsaed 4 " 

Total B7 " 

There are a few eoaes in wliich on answer, already 
given in combination, hua been extracted and repcatod. 



(1) "Was admirably taught, between tlie ages of 
thirteen and sixteen and a half years, to reason, use my 
own mind, and depend on myself. Was taught to ac- 
quire large masses of information by reading. There 
was a little tendency to a vagrant style of reading, but 
this was probably neutralized by otlier influences." 

(3) " Well taught in classics and mathematics. If 
possible, my education should have afforded facilities for 
the study of the science of observation, but I doubt the 
practicability of this at school. While a school-boy I 
taught myself botany, chemistry, etc., under great diet- 
advantages." 



(3) " Careful and good early educati'ni at home by 
my motlicr and father ; then, rather strict Iraiifmg by 
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Psiy father and by my first school-master. Being care- 
[twilly looked after by my father, and expected to do 
[ iny best." 

(4) " My education was well balanced ; it was gen- 
oral and of a very complete kind, including chemistry, 

i ImtaDy, logic, and political economy ; but three years 
\ (between the ages of twelve and fifteen) spent in learn- 
i ing the Latin and Greek grammars wore a blank waste 
I of time." 

(5) " Education included French, German, logic, nat- 
I ural philosophy, chemistry, besides mathematics. 1 
V lived in a bouse where I saw many people whose inter 

s were of various kinds, and I went to a day-sdioo! 
[ vbere I mixed with the boys only when they were fresh 
f and active. Thus I had two outer worlds to balance 
t each other. On the whole, I had, I think, the 
st.dcgree of freedom possible to a boy." 



(6) " Was at school till sixteen years of age, and 
Klrith a tutor in Germany for six months; after then, 
I'^teohnical training and teaching. The education was con- 

bidve both to observation and health. Variety of sub- 
s and attention to details. A combination of home 
KCnd Bdiool education, my father having been head-mastsr 
P^ef the school." 

(7) " My father being a school-master, 1 wag a 
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sort of school-work nearly all my life, tut from the age 
of twelve ! was occupied more in teaching than in learn- 
ing. My education included tLe various sutijects usu&lly 
taught in Englbh schools, with eomething of astronomy, 
pncwmatiea, electricity, and mechanics. I learned muoh 
ill eonvei-aation with my father, which chiefly took an in- 
atructive form. Was led to think and speak freely ; 
also to engage frequently in domestic discussions OR 
questions of general policy. I had also early access to 
tools and materials." 



(8) " I was fortunate in obtaining at school (between 
the ages of eight and sixteen) an insight into the phe^^ 
nomena of Nature — a subject entirely ignored at that 
time in almost all schools. My peculiar bent for experi- 
ment was encouraged at home by u\y mother, and tbere 

were peculiar merits in my training under Profs 

at . , , ., and especially in Germany, under . . . ." 



(9) " The steadineaa with which 1 was taught, by tme- 
eccentric school-master, reading and accurate spelling, 
clear, neat, and intelligible writing, and quick and accu- 
rate computation by all the primary rules of aritlimetifc 
Faults in these several branches were never overlooked, 
and all competition was for excellence in each ; Latin 
' ,fcd French were evidently thrown in to please parents, 
ing to sea at the age of thirteen, I really think I s 
'i the best education I could have had. Compared 
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with my youthful messmates, some of whom had passed 
through public schools, I was far their superior in writing 
(I soon acquired chart-drawing and sketching from Na- 
ture), and in calculation of the day's work, and in astro- 
nomical observations." 



MERITS IN EDUCATION '. VARIETY OF SUBJECTS NINE 

REPLIES. 

(1) "Not tied down to old courses of classics and 
mathematics." 

(2) "My master (between the ages of fifteen and 
seventeen) was a man of scientific and generally liberal 
turn of mind." 

(3) " Sufficient ground- work in many subjects to 
avoid error." 

(4) " Early introduced to many subjects of interest." 

(5) " A well-balanced education [including chemistry, 
botany, logic, and political economy]." 

(6) "A variety of subjects and attention to de- 
tails. Coming in contact with persons of every rank 
[in Scoland], and sitting on the same form with the 
sons of tradesmen and ploughmen, as well as of gen- 
tlemen." 
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(7 and 8) Two caaea; both [being EngUshtn 
praise Scotcli system of education. 

(9) " Living in a house where there were loKaj in- 
terests, and going thence to a day-school, where there 
were other and different ones." 

I LITTLK SCIBNCK AT SCHOOL 



(1) " Only one good thing ; that waa obji 
though given badly, and only for a short time." 

(2) "All the merits [of my schooling] I attribute to 
a little elementary physics and chemistry, taught me be- 
tween the ages of seven and thirteen." 

(3) "Science taught e 
of eleven and sixteen," 



t at school, between the 



I EDO CATION : 



i WELL TAUOHT 



(1) " Clear, neat, and intelligible writing, accurate 
spelling, and simple computation." 



(2) "Waa very well grounded in arithmetic st 
wliool." 



(8) " Forced accuracy of deiineaticm at home, ba- 
the agca of fourteen and sixteen." 



EDUCA TIOS. 



(1) " Unusual degree of freedom." 

(2) " Freedom to follow my own inclinations and 
e my own subjects of study, or tlie reverse." 

(8) " The great proportion of time left free to do as 
I liked, unw&t^hed and uncontrolled." 



(1) "Encouragement by my mother." 

(2) " Encouragement by my father." 

" Carefully looked after by my father, and e 
d to do my beat." 



" Education praised throughout, o 



) (See (7), i 
tfly BO.") 

(5) "During one year (aged seventeen) I resided 
Did studied with my uncle p>y marrii^e], and learned 
ire of the dead languages than in nil my school- 



) "My private education at home v 
e valuable." 
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(7) " Home and self-education developed my observ- 
ing faculties." 

(8) " Pretty much self-taught, but encouraged to use 
my eyes, wits, and independent thought." 

MERITS AND DEMERITS IN EDUCATION BALANCED— FOUR 

REPLIES. 

(1) " Left to myself, and I pursued a discursive line. 
As compared with ordinary schools, I think self-teaching 
has many advantages for boys of active minds ; but intel- 
ligent teaching, and insisting on accuracy and complete- 
ness, would have produced a much more efficient man.' 



» 



(2) "The merits of my education consisted in the 
great number of studies connected with Nature ; but 
there was a want of system and of consecutive study." 

(3) " The demerit of my education was the want of 
being thoroughly grounded ; this gave me great trouble, 
but made me think for myself — often an advantage to 
me." 

(4) " No sound instruction ; the education was too 
general and desultory, but it gave wide interest." 

DEMERITS : NARROW EDUCATION THIRTY-TWO CASES. 

(1) " No mathematics nor modern languages, nor 
any habits of observation or reasoning." 
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(2) " Enormous time devoted to Latiii and Greek, 
with which languages I am not conversant." 

(3) " Omission of almost every thmg useful and 
good, except being taught to read. Latin ! Latin ! 
Latm ! " 

(4) " Latin through Latin — nonsense verses." 

(5) " Limitation of subjects practically to classics." 

(6) " Absence of any scientific training ; too much 
confined to classics." 

(7) " Omission of mathematics, German, and draw- 
ing." 

(8) " Latin and Greek were more insisted on than 
modern languages." 

(9) " In an otherwise well-balanced education, three 
years (between the ages of twelve and fifteen) at a pri- 
vate school were spent on Latin and Greek grammar — 
a blank waste of time." 

(10) " School-work directed to the cultivation of lit- 
erary tastes only, and therefore not adapted to a variety 
of intellects." 

(11) " Elements of natural science omitted ; nothing 
taught of the nature of the world around us." 
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(12) "Not taught mathematics, nor any natural sci- 
ence, to which I could have taken con amoreP 

(13) "Absence of instruction in the modem lan- 
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(14) " Want of the modem languages and of chem- 
istry." 

(15) " Want of logical and mathematical training." 
(10) " Want of training in the habits of observation." 

(17) " Neglect of mathematics ; too much reliance 
on mere work of memory. Mental training overlooked 
in the mere acquisition of routine." 

(18) "I could now wish that I had gone through, at 
the university, a good course of chemistry and physics, 
as a preparation for the other branches ; but the main 
obstacle was lack of time." 

(19) " Want of education of faculties of observa- 
tion ; want of mathematics, and of modem languages." 

(20) " Not allowing my mind to follow its natural 
bias." 

(21) "Neglect of many subjects for the attainment 
of one or two; not pushing mathematics to a useful 
end." 
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(22) " Not enough liberty ; put back by too much 
grounding at Cambridge." 

(23) "At school the classical education, viz., oon- 
Btruing, parsing, and learning grammatical rulea, vas not 
to my taate. At Oxford I wasted much time, having lit- 
tle sympathy with the university pursuits and habits." 

(24) " Having so exclusively devoted myself to 
mathematics at Cambridge." 

(25) "The classical teaching was said to be good, 
but I did not assimilate it. Perhaps my mental pecu- 
liarities and my special inaptitude to commit words to 
memory would have rendered most education, such as it 
was when I was a boy, ineffectual for much good. The 
main defect for me certainly was that precise verbal 
memory was tiie test of all knowledge. No doubt in 

' some things, such as languages, precise knowledge of 
words is essential, and therefore I refer to my own spe- 
dal defect in saying this." 

(26) " My school-work was too predominantly clas- 
sical, and nearly every thing was taught on wuthorily." 

(27) " Persistence in giving me no holiday, and over- 
straining my memory when I was very young," 

(28) " My principal regret is, that I was w 
pursue the study of mathematics." 
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(29) " Mathematics were not pushed far enough ; 
natural science was left to the boys themselves." 

(30) "My boyhood was utterly wasted, and the 
efforts of my manhood have not sufficed, and never will 
suffice, to repair the loss." 

(31) "Omission of all subjects excepting the clas- 
sics, but particularly [faulty] in the want of intellectual 



» 



training. 

(32) [A military man.] " The authority of a mili- 
tary education is prejudicial to the development of 
thought and education in matters of opinion." 

DEMERITS IN EDUCATION : WANT OF SYSTEM AND BAD 

TEACHING TEN CASES. 

(1) " Want of system." 

(2) " Want of system." 

(3) " Want of system." 

(4) " Want of system ; absence of necessary con- 
trol." 

(5) " Bad early masters ; neglect at public school." 
(r)) " Essentially defective ; no cempetition nor su- 
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(7) " The very mistaken way in which languages, as 
it now seems to me, especially Latin and Greek, were 
taught." 

(8) " Too much for memory ; nothing for thought." 

(9) " Want of thoroughness in early teaching." 

(10) " Careless and superficial reading." 

DEMERITS IN EDUCATION : 0NCLA88ED FOUR CASES. 

(1) " Brought up in an idle class, and never realized 
the necessity of labor in acquirement." 

(2) "Too much cramming for examinations. Too 
much isolated, being the youngest son, and educated at 
home." 

(3) " Too great changes in system, having been edu- 
cated at five universities (three of which were Scotch, 
one London, and one in Germany)." 

(4) " Being brought up at home ; was perhaps too 
much shut out from the company of other boys." 

SUMMARY. 

The scientific men on my list have very generally 
ascribed high merits to a varied education. They say, 
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as we have just seen ; " Not tied down to old courses of 
olasaica and mathematki." — " Sufficient groundwork in 
m^y subjects to avoid error." — "A well-balanced edu- 
cation, mcluding chemiBtry, botany, logic, and political 
economy." — '^ Coming in contact with persons of every 
rank, and sitting in the same form [in a Scot<.^h school] 
with tlie sons of tradesmen and ploughmen, aa well as 
gentlemen." In ccntriiat to this, others, who speak of 
the faults of their education, say ; " No mathcinatica, 
Dor modern languages, nor any habits of observation or 
reasoning." — " Enormous time devoted to Latin and 
Greek, with which languages 1 am not conversant." — 
" In an otherwise weU-bulanced education, three years 
were spent on Latin and Greet grammar — a blank WBStO 
of time." — " Neglect of many subjects for the attuiu- 
ment of one or two ; not pushing mathematics to a use- 
ful end." Evidence such as this fully establishes the 
advantage of a variety of study. One group of men 
flpeak gratefully because tfiey had it, and another speak 
regretfully because they had it not, I find none who 
had a reasonable variety who disjipproved of it, none 
who had a purely old-fashioned education who were sfttiB- 
fied with it. The scientific men who came from tJie 
large public schools usually did ndlhing when there; 
they oould not assimilate the subjects taught, and have 
abused tha old system heartily. There are several sen- 
a complaints about superficial and bod teaching whieh 
[ need not quote afresh. Overtcacliing Is thoroughly 
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Bobjeoted to ; t&us, in speakiiig of merits of education, I 
d : " Freedom to follow ray own inolinations, and to 
3086 my own aubjecta of study, or the reverse." — 
\ " The great proportion of time left free to do as I liked, 
I UDwatched and uncontrolled." — " Unuaual degree of free- 
I dom." There ia much scattered evidence throughout the 
Feplies to my questions generally, in addition to what I 
rhave estracted, which implies that this feeling is a very 
There are many touching evidences of 
I the strong eSect of home encouragement and teaching ; 
»of tiiiB I have already spoken, and need not dwel! upon 
{sfreBh. 

In corroboration of the conclusions stated in p. 162, 
ItMi the favorable influence of the Scotch system m de- 
I Teloping a taste for science, I remark that, in theae ro- 
I plies, a large proportion of the sdentifio men who have 
I mentioned any merits in their education were educated 
I in Scotland. 

As regards the aubjecta specially asked for, even by 
I biologists, mathematics take a prominent place. Two 
I of my correspondents apeak strongly of the advantages 
Kd^ved from logic, and the weighty judgment of the 
Kllate John S, Mill powerfully corroborates their opinions, 
r Accuracy of delineation is also spoken of, and, owing to 
i the extraordinary prevalence of mechanical aptitudes, I 
I believe that the teaching of mechanical drawing and 
uiipulation would be greatly prized. 
) interpretation that 1 put on 
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whole b as follows : To teach a few congenial and tiseful 
things Tory ihorougMy, to encourage curiositj concenV' 
nig as wide a range of subjects aa possible, and aot to 
overteach. As regards the precise subjects for rigorous 
instrurtion, the fuUowbg seem to me in strict accordance 
with what would have best pleased those of the scieittifia 
own who have sent me returns: 1. Mathematics pushed 
as far as the oapacltv of the learner admits, and its pro- 
cr«srs utilised as Car as possible for interesting ends aad 
practical application. 2. Lo^c (on the grounds already 
aUtdd, but on those only), 3. Observation, theory, and 
Mtpeiiment, in at Itast one branch of seience; soma 
hiin lakuig one branch and some another, to insure 
^-ariny c>f intvrvsts iu the school. 4. Accurate drawing 
of objects connected with the branch of science pursued, 
&. Uethanical manipulation, for the reasons already 
gnvw, aud also because mcchauicnl skill is occasioualljr 
of greot uso to nearly all scientific men iu tlielr invest^- 
ICatlonsv TTwac five «uhj«ls should be rigorously taught. 
"Hiey «iv any thing but an excessive programme, and 
there ur\HiM reinain plenljr of time for that variety at 
wyvrk whick b W .lWJtrjIJ^I ^ >i" — nady access to 
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[, l)ut ratier by awaltening their interests, eneour- 
\ their pursuits when at home, atid loaviiig them to 
I themselves continuously throughout life, Mudi 
a youth with kcowlodge, but tends prema- 
rely to satiate his appetite for more. I am surprised , 
Is the mediocre degrees which the leading scientific meU'J 
a at the universities have usually taken, alwayi 
opting the mathematicians. Being original, they aioj 
arally less receptive ; they prefer to fix of their own d 
a certain subjects, and seem averse to leam vhat 
B put before them as a task. Their independence of 
ind colilness of disposition are not conducive to 
■access in competition : they doggedly go their own , 
iyay, and refuse to rim races. 

CONCLUSION. 

Science has hitherto been at a disadvantage, c 

uipeting pursuits, in enlisting the atteutioa \ 
\ tiie best intellects of the nation, for reasons that a 
rtly inherent and partly artificial. To these I wiHl 

J refer in conclusion, wjth especial reference to t 
K^portant question as to how far the progress c 
s to counterbalance or remove them. 
[•t£ ve class energy, intellect, and the like, under t 
L nAme of ability, it follows that, other 

\ the same, those able men who have vige 
6- extra-prof esaional pursuits, will be i 
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governed in the choice of them ty the Inatinctive taates 
of their manhood. The majority will addreaa them- 
selves to topics nearly connected with human intcreiits ; 
a few only will turn to science. Tliis tendency to aban- 
don the colder attractions of science for those of poli'^ 
cal and social life, must always be powerfully regnforoed 
by the very general inclination of women to exert thoir 
influence in the latter direction. Again, those who select 
some branch of science as a profession, must do BO in 
spite of the fact that it is more unremunerativo than any 
other pursuit. A great and salutary change has un- 
doubtedly come over the feeling of the nation since the 
time when the present leading men of science were boys, 
for education was at that time conducted in the interests 
of the clergy, and was strongly opposed to science. It 
crushed the inquiring spirit, the love of observation, the 
pursuit of inductive studies, the habit of independent 
thought, and it protected classics and mathematics by 
giving them the monopoly of all prizes (or intelleetual 
worlt, such as scholarships, fellowships, church livings, 
canonries, bishoprics, and the rest. This gigantic mo- 
nopoly is yielding, but obstinately and slowly, and it is 
unlikely that the friends of science vrill he able, for 
many years to come, to relax their efforts in educatiot^ 
reform. As regards the future provision for sucoessfol 
iollowera of science, it is to be hoped that, in addition to 
e many new openings in industrial pursuits, the gra4- 
sure development of sanitary administration and 
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statistical inquiry may in time afford the needed profes- 
sion. These and adequately paid professorships may, as 
I sincerely hope they will, even in our days, give rise 
to the establishment of a sort of scientific priesthood 
throughout the kingdom, whose high duties would have 
reference to the health and well-being of the nation in 
its broadest sense, and whose emoluments and social po- 
sition would be made commensurate with the importance 
and variety of their functions. 
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Hi Bohedole of piinted qneatioOB, together wit1i the ample 
spaces left for replies, filled, I am half ashamed to ockuowN 

J, seven bnge qnarto pages. It would bo a cnmhrona ad- 
dition to a publication \\ka tlio present to reprodnoo tHeae in 
the same form in which thaf were framed ; and as the follow- 
ing extraota (with trifling variations rendered necessary fa; the 
ehange of form) cover preciselj the same gronnd, and are 
enffloient for eiplanation, I abstain from doing so,' 

A oironlar letter, in which I explained briefly the object of 



> I also omit the deacriptloa of a Dotation I proposed to replacQ 
Indefinite words euoh as " large," " considerable," because I hBTo 
no USD of It in this volume. It la a mndiflcation of the clnsa 
on Qsod bj- me in my " Ileroditarj'Goniua," and was alluded 
to and Uluatrated in my lootura before the Eoyal Ingtitutiuu, 1874. I 
liave by no menus abandoned its advocaoy, but buTo loBrccd tlio 
»ity of oxplniQing and enompllfyiug it in oonsiderabla detail 
Iwrore Its merits and eonvenienoo are liliely to become as gcit^ridl; 
Teoognlied aa I believe they deserTs W be. 
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the fnquirf , accompanied the scltedule, and I appended tc it a 
reprint of a sliort arlicle which I bad written in the Fvrt- 
nightl]/ Revieui early in 1873, portij to show the interest rfiUi 
which I bad pursued cognate inquiries, and partly as a gnar- 
ontee of the tone and spirit in wbicb the inserted coramonl- 
catioD§ would be treated. Also I prcsnmed, and, aa it ha» 
proved, not without reason, that being more or less person- 
ally acquainted with a large majority of the Bcientlfio men on 
my list, they would be inclined to put greater fuith in my dis- 
cretion than if I bod btuu a stronger. Subject to these pre- 
paratory OKplanations, the following are the questions that I 
circulated : 

HTQUIRT INTO THE AI1TE0EDEST8 OF BCIEKTIFIC MX. 



Please return this schedule at your earliest 
with answers to aa many of the questions as you consider to 
be nnobjectionable, and send on a sejiarate paper any further 
information tbot you may think germane to the inquiry. En- 
tries marked " Private " will be dealt with in itriet conJidtnM ; 
they will be osed only as data for general statistioal concln- 

NoTB. — Whenever you consider the grade of the qnaJity 
about which a question' is asked to f:ill near mediocrity, do 
it make any entry at all. 



mo9 of yourself, your father, and your mother, 
"v maiden name? Ueaignation and principal titles of 
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raraelf, jonr fatljer, and the father of yoar mother? Yonr 
■ and motbor, are tlioy respectivelj Eugliah, Welsh, 
\. Scotch, Irish, Jewish, or foreign? If foreign, of what coun- 
» try! "Wholly or in what degree ) Waa either yoar father or 
(,^70ar mother descended from persons peraecoted for politioal 
iTreligioaB opiuionB, or from political or religions refagoes? 
I If to, state the precise relationship, Mention whether their 
L political or religions opinions became traditionul in the family. 
1 Oocnpation of yourself, your father, and the father of your 
\ mother 1 Specify any interests that bare been very actively 
[ poraued by them, in addition to their regular oocnpation or 

All the questions in the following paragraph are aaked 
inoemiDg yonrsclf, your father, and yonr mother reapeo- 
f th-dy : 

a of the birth of I Place of the birth of ^f yon do not 

member that of either your father or mother, state where 

« or she resided in ear]y life) 1 Uention if it was in a large 

ir small town, a suburb, a village, or a honse in tiie country. 

I To what religions bodies have yon (self, father, and mother) 

I fespectively belonged) To what political parties! Health 

E'atthe wious periods of life! In early adult life, what waa 

I yonr height (to be estimated, where not accurately ri 

l' Iwred)! Was there any thing distinctive in the figure, ei 

(spare, symmetrical, muscular, etc.) f Color of hair? 

piKdon (if remarkably fair, dark, ruddy, pale, sallow, etc.) I 

I Temperament, if distinctly nervons, sanguine, biliona, or lym- 
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pliatic t Meunremeot round inside at rim of jonr Ittt 
"Etietgy of bodj, if reinnrkable ; us sliowu hj potver of Hth- 
it;, power of endniing fatigue, reatlcssneee, requiriag lintlil-' 
tie deep (stale how mncli), early rising, adventures, tnr^ 
moan tatnoe ring, etc. (give a few facts)! Eucrgf of 
if remarkable; as shown \ij powor of accomplitihing ft Isft 
amovnt of brain-work, bj tlie vigorous pnrsoit of inl 
whatever tliej may be, etc. (give a few facts) } Bel«iitiT«> 
ness of memory (give facts)? Btudiousness of dispontionnt 
mental receptivity, as ahown by large acquirements I Infe 
pendence of judgment in social, political, or religions 
(give illustrations) ? OrigiDolity or eccentricity of cbaruM 
(give illustrations) ! Special talents, as for mechanism, pru- 
tical business habits, mnsic, mathomatica, eto.t Strongly-; 
marked mental peculiarities, bearing on scientific sncoeai,snl> 
not specified above : ihe foUowing list ma; serve to 
inipulsiveneBS, steadiness, strong feelings and partisBnehip), 
social afiections, religions bias of thought, love of the 
and marvelous, cnriosity about facts, love of pnTsiiit, 
structivenesB of imagination, foresight, public spirit, disinlw-' 
estednesB. 

Are any peculiarities either very uniformly developed, 
also very irregularly developed among yourself, yonr brothoi 
and aistora, or in the family of yonr father, or in that of yoari 
nioUiorV \ 

Statu tlie tiumber of males and tliat of the females in eaofrj 
^f the following degrees of relationship who 
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f 'thirty years of age, or thereaboata : GrandparcatB, both sides ; 
t pnrentB, nncles and aants, both sides ; brotliera and sisters ; 
first-cousins of all four descriptioDS ; nephew a and niecea. In 
each of thcso several degrees of relatiunabip, atate the namea 
of those who have occupied prominent positions or written 
■ veil-known works, or wlio from anj other cauae ma; be con- 
I ^ered aa publio charoctera. State their principal acbieve- 
' menta, mention the best biographies, and the most useful 
HDong the scattered biographical notices that maj exist of 
I tbetn; terms of award of medals, eto. Also, in each of the 
I Above degrees of relationship, ^ve the nnmber (with initials 
ea) of those whose abilitj in any reject was consider- 
I able, but who did not become public charaotera (fuller infor- 
mation to be sent on a separate paper). Similar information 
I fa acceptable concerning other more remote degrees of rela- 
Brief notea conoerning hereditary peculiarities of 
in your family, bodily or menial, would be accept- 
How many brothers and sisters had you older than 
yonrself, and how many younger ? 

How long were you at small schools, large schools, nniver-' 
ties, and at what age?? Name or place of school or univer- 
I'll^, and chief aabjects taught there. Keation any bonora 
W'tt importance gained by you at schools or universities. To 
L vhat extent wore you educated elsewhere, taught at home, 
■or self-taught ? Was your education especially conducive to, 
re of, habits of observation! Waa it eminently 
idBfdve to health or the reverse? What do yon oontider 



202 APPEKDIX. 

to havo boon peculiar merits in it? What were the chief 
omissions in it, and what faults of commission can 70a indi- 
cate ? Has the religion taught in your youth had any deter- 
rent effect on the freedom of your researches ? Can yon trace 
the origin of your interest in science in general and in yonr 
particular branch of it ? How far do your scientific tastes 
appear to have been innate ? Were they largely determined 
by events occurring after yon reached manhood, and by what 
events ? 

Have you been married ? Tear in which yon were mar- 
ried ? Maiden name of yonr wife ? Number of living sons 
and daughters (of all ages) ? State any facts of peculiar in- 
terest in your wife^s family. 
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at school, 182; simple things 
well taught, 182; liberty and 
leisure, 183; home teaching 
and encouragement, 183 (see 
also 154, 162, 168); merits 
and demerits balanced, 184 ; 
demerits, viz., narrow educa- 
tion, 184 ; want of system 
and bad teaching, 188 ; bad, 
unclassed, 189; summary, 189 ; 
intci-pretation of educational 
needs, 191 ; educational mo- 
nopolies, 167, 194. 

Encouragement at home, 164 (see 
also 148, 154, 194); of friends, 
158; of tutors, 161. 

Energy, 29, 56 ; above average, 
69 ; below average, 73 ; wasted 
on trifles, 172. 

Failures, 173. 

Family characteristics, 62. 

Faraday, 98. 

Features inherited, study of, 81. 

Fellowship, of Royal Society, 3 ; 

medical, 170; traveling, 164. 
Female influence, 155, 158, 194; 

hereditarily, 55. 
Fertility, 27 {see 77). 
Figure of parents, 21. 
Figures and tabulation, instinct 

for, 146. 
Friends, influence of, 158. 

Galton, D., 86, 109 ; F., 36, 148. 
Genius, 175. 
Gilbert, 47. 
Grove, 3. 

Hair, color of, 22. 

Harcourt, 88, 49. 

Head, size of, 74. 

Health, 28, 75 ; of parents, 76. 

''-'^♦h, 18. 

of parents, 22 ; of scien- 
en, 77. 
I. 
148. 



Herbert, 47; Sptncer {see Pref- 
ace). 

Heredity, 29. 

Hermia, 11. 

Hill, 39. 

Hinton, 47. 

Holland, Sir H., 48, 76. 

Home encouragement {see En- 
couragement). 

Hooker, 37. 

Humphrey, 61. 

Idiots, 82, 146, 174; among el- 
der sons, 27. 

Impulsiveness, 79. 

Independence of character, 92, 
173 ; of parents, 92. 

Innate tastes, 140; special, 144; 
not strongly hereditary, 147. 

Jevons, 44. 

Kant, 6. 
Kirchhoff, 6. 

Laplace, 6. 

Latrobe, 41, 49. 

Lee, General, 42. 

Leverrier, 6. 

List of scientiflc men, 8, 6. 

Logic, 191. 

Love, 146. 

Main, 61. 

Map of birthplaces, 15. 

Marriage, best age for, 27. 

Maskclyne, 49. 

Mechanical aptitudes, 94; draw- 
ing, 191 ; manipulation, 192. 

Mechanicians, birthplace of, 14. 

Medical fellowships, 167. 

Memory, 81 ; good verbal, 82 ; 
facts and figures, 84 ; form, 
86; good, but nu particulars, 
88; bad, 91. 

Miller, Hugh, 101. 

Mill, J. S., 105, 111, 191. 

Mihies, 49. 
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Minintcrs {ice clcrpjymcn). 
Mitchell, Dr. A., 27. 
Moberly, 52. 
Moravians, 49, 93, 95. 

National activity, 170. 
Natural ability, 170 (wc also V-\). 
Natural groups, 2. 
Nature and nurture, 9. 
Nonconformists, 95. 
Nurture, 9. 

Occupation' of parents, Irt. 

Opie, 32. 

Origin of taste for pcience, 108 ; 
extracts at length, 112; jinaly- 
813 of them, viz. : strongly in- 
nate, 140 ; not innate, 14JJ ; 
tastes bearing on science, 14<> ; 
tastes not very heniilitary, 147 ; 
fortunate accidents, 1 18 ; in- 
direct motives, 150; profes- 
sional, 151 ; encouragenjcnt at 
home, 154; by friends, 158, by 
tutors, 161; travel, 101; un- 
classed, 106. 

Palgravk, 38, 52. 

Paradoxes, book of, 174. 

Parents of scientific men, their 
occupation, 10 ; physical pecu- 
liarities, 20 ; health of, 77 ; in- 
dependence of character, 92; 
relative influence of paternal 
and maternal lines, 54, 148, 

00. 

Parker, 37. 

Parkes, 48. 

Pedigrees, 31. 

Perseverance, 78. 

Phillips, 70. 

Physical peculiarities of parents, 

20. 
Photography, early, 5, 48. 
Photographic studies of features. 

30. 
Playfair, 42, 49. 
Plum-pudding, 169. 



Politics, l.'iri. 

INipulatioii, r.itio of i-i-ii-ntilii; 

nii'n to, 7. 
Portrait.-*, 30. 
Pow.-ll, H., IS. 

Practical bu.-irjf-:."* IiabilM, 79. 
Priest N'V, 0, ;;i. 
Primogniitiir*', etc., 25. 
Prisorn'r.-*, 5«. 
Professions, influcnci; of, 111^ 

151. 
Purity of type, 13, 21, 31. 

QrAKKKS, \\\ 93, 90. 
(.^iialitics, 50. 
Quc-ition.-*, Hit' Appendix. 

R.vrK, 12; ability of dillmMit, 13. 

Railway statistics, 1«)9. 

Rank of scientilic men, 10; as 

regards ability, 17. 
Relatives, number of, '18. 
Religious bia.s, U5 ; sects, 93, 95 ; 

creed, etlect of, on research, 

101. 
Replies, 8 ; arc 100 in number, 8. 
Kesiduum, the, 17 ; unelassed, of 

motives, 106. 
Rome, 172. 
Roscoc, 31, 44. 

Sandkmanians, 93. 

Sanitary administration, 108, 194. 

Scientific men, list of, 3, 5 ; ratio 
to population, 7. 

School productiveness of eminent 
men, 50. 

Scotch svstem of education, 161, 
109, 191. 

Scott, 51. 

Sexual selection, 24. 

Shakespeare, 10. 

Smith, W., 49; Archibald, 118. 

Social duties, 171. 

Societies, scientific and clergy- 
men, 18. 

Somerville, Mrs., 81. 
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Sons, elder and younger, 26. 
Specialty of taste, 145. 
Statistics, 111 ; of heredity, 48. 
Sterility, 28. . 
Stokes, 6. 
Strachey, 45. 

Tabctlation, instinct for, 148. 
Taste for science, innate, 140; 

not innate, 143 {see origin of 

taste). 
Taylors of Ongar. 81, 46, 60. . 
Temperaments or parents, 20. 
Travel, 164. 
Truthfulness, 106, 111. 
Tutors, influence of, 168. 
Turner (see Dawson Turner, 37). 
Twins, 10. 



Unclassed residuum of influ- 
ences, 166. 

Unitarians, 93, 96. 

University education, 176, 193. 

Urban distribution, 14 ; popula- 
tion, 29. 

Vanity, 97. 

Wallace, 6. 

Watt, 34. 

Wedgwood, 6, 35, 47-49. 

Wesleyans, 96. 

Wife, influence of, 168 {see also 

165, 193). 
Wilberforce, Bishop, 18. 
Will, the, 168. 
Woodhouse, 32, 52. 



THE END. 
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